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NOTICES 





SALE BY TENDER. 


Tenders are Invited for 


ee as 
PUBLIC 
the PURCHASE, DISMANTLING, 
and REMOVAL of PLANT (Four Steam- 
driven Generating Sets with Fittings, &c. 
¢), lying at the Fest — Savings Bank, Blythe- 
’ Kensington, Lond Ww 
Also for the PURCHARE, DISMANTLING, and 
REMOVAL of PLANT (Boilers. Electric Motors, &c.), 
lying at the Head Post Office, Liverpool. 
Tenders for either or both will be received until 
10a.m. on Thursday, the 22nd March, 1923. 
Forms of Tender, containing all rarticulars, 
obtained on application to the CONTRO LLER. F Post 


Stores Department. Studd-street Depot, 
Islington. London, N. 1. 
The Pos eee, —— fon pe bind himself to 
or 
secept the Righes’ By Order of the 
one. POSTMASTER-GENERAL. 
1 Post 
Gengrarch. 1928. 1782 





oard of Trade. 


STANDARDS DEPARTMENT. 
AY agaecy exists for an ASSISTANT 
EXAMINER the Standards 


Department 
of the Board of Trade, Mwith establishment in HM. 
Civil Service after two years’ approved service. 
duties are mainly in connection with the examination 
of weighing and measuring apparatus of novel types 
with & vol to their approval for use in 

Candide who must be British subjects by birth 





and the — “of fathers also tish su i 
fhould possess a University Degree (or its equivalent} 
in Science s. should hav PD 
tical workshop experience. erence will be given 
to ex-Service men. 

The salary is £150, ich is re-amacevedbalt-reariy 
agnum, with ) bee which agseseed Ly tyes 

on the basis of Anges. Y cost-of-living figure 

six mon present pos on £150 is 


66 14s, making t — yeaemeeacten eene lés. 

Applications, with cop testimonials, should 
be mate in writing to the EntectraL ESTABLISH- 
det W OFFICER. Great George- 


4 festminster. BW: 2 1.'not Tater than the 170 


“ 
ui ] M. S. “Vernon,” Mining 
DEPARTMENT. PORTSMOU TH. 
a % ‘y = -y exists for an ENGINEER, 
— £150, rising by annual increments of £10 to 
£300, and full Civil Service bonus 


. to assist an Engineer-in- 
Commencing salary, inclading 
payable, £244. 





bonus at present 


A 








Che Engineer 





PRINCIPAL CONTENTS OF THIS ISSUE. 





Route Signalling at Winchester Station. 
Modern Power Rectifiers. 








British Industries Fair at Birmingham—No. III. 
The Position of Reclaimed Rubber. 
The Comines Electric Generating Station. 
The Institute of Metals. 














New Gauge Measuring Machines. 





The Railway Position. 


Small 2-Cylinder Aero-Engine. 





The bonus is subject to an increase or 
based on the cost-of-living Srures: 

The post will carry the benefits of the Federated 
Universities Superannuation Scheme. 

Good technical qualifications are required. Dra 

ng-office and a experience in eutemobile re 


aailer class of 
Applications should to the SEC a ke 
London, 8 A 


be mare to 
af the ADMIRALTY (C.B. Branch). 
176 


[he Royal Sanitary Institute 
Parros : HIS MAJESTY THE KING. 
EXAMINATIONS FOR SMOKE 
INSPECTORS. 
The syllabus includes the subjecta necessary in 
Smoke 





order to carry out the duties of r. 
knowledge of the administrative duties is required 
and also practical ri in th with the 





working of furnaces. 
The Examinations are held 
throughout England, and full 


in —~4 by - 
particul 





obtained from the . « ate 90. Buckinghass 

Palace-road, London, 8.W. 

(ity and Guilds (Engineering) 
COLLEGE. 

There is a VACANCY for a LECTURFR in the 
DEPARTMENT of MECHANICAL ENGINEERING 
and MOTIVE POWER. experience and an 
Honours of a British University or an equiva 


lent acaiemic qualification are essential. Salary £400 
per annum, of which 5 per cent. must be contributed 
J ed Superannuation Scheme 


Apply in the frst instance to Professor a 
DALBY, F.BS., City and Guilds (Engineering) 
College, Exhibition-road, London, 8.W.7, on or 
before Maret 1 oe. 1766 





Brrintre Union. 
TENDERS FOR BOILER. 

The Guardians of the above Union invite TEN 
DERS for the SUPPLY and FIXING complete of a 
NEW CORNISH BOTLER, size 12ft. by 4ft. Gin., with 
necessary fittings complitte. A specification containing 
necessary details and other information can 
obtained on application to the Assistant Clerk. 71, 
Rayne-road, Braintree, to whom Tenders should be 
addressed in sealed envelopes, marked ‘* Boiler 
Tender.” Tenders to be sent in not later than 
Wednesday, the 14th March, 1923 

The Guardians do not bind themselves to accept the 
lowest or any Tender 
ALFRED HILLS, 
Clerk to the Guardians. 





1743 


Borough of Newport, Isle of 
WIGHT 


TENDER FOR SWING BRIDGE, TOWN 

QUAY, NEWPORT, ISLE OF WIGHT. 

The above Council invite TENDERS" for the 

St PPLY of s HAND SWING BRIDGE, 12ft. wide, 

= fia. span, of bascule type or to swing hori- 
ally 





on and further particulars can be obtained from 
a > 

Sealed ders, with specifications and drawings, 
et ender for Bridge,”’ to be delivered at the 
office of the Town Clerk, Ne ge ang of Wight. not 
later than Seturdar. 7th April, 

4 “SUATER. FAL, AMICE.. 
2777 Borough Engineer and Surveyor. 








Rast Indian _Railway. * 
ve up to 


Eleven a k a.m, on ee ‘he 8th March, 
TENDERS for *ihe’ SUPPLY of :»— 
(1) ELECTRIC OVERHEAD TRAVELLING 


CRANES, &c 
° (2) WHEEL LATHES 
c ‘Opies of the specifications can be obtained at the 
company’s offices on payment of £1 1s, each. This fee 
will not be returned. 
G. &. 


-76. King William-street, London, E.C, ¢ 
7th March, 1923 





LILLIE, 
Secretary. 
1785 














PUBLIC NOTICES 


PUBLIC NOTICES 





‘| Qounty of London. 

The London County Council invites TENDERS 
for the MANUFACTU ne SUPPLY. and et 
at Greenwich Power Station i.) PIPS ORK 
NF and Feed); (ii.) MOTOR-DRIVEN PRED 
PU 

The specification, form of Tender, general con- 
ditions may be obtained from the Clerk o the Council. 
eines Bridge, 8.E. 1 (Rocm 
upon payment the Cashier of the Council 


1 have sent in « nese 186 fide 
Tender and shall not have withdrawn the 
Particulars of the work may be obtained on anplien: 
tion ~b h Hall poten the payment of the 
to the Clerk of the 

Council 8 and. , AT at ote County Hall, West- 
minster Bridge. 8.E.1, not later than 4 p.m, on 
Monday, 26th March, 1923. No Tender received after 
that time will be considered, 

The Counei! does not bind itself to accept the lowest 
or any Tender.' 


JAMES BIRD, 
Clerk of the London County Council. 





1798 
TENDEES INVITED. 
(County of London Electric 
SUPPLY 0O.. LTD 


BARKING POWER STATION 
The County of -2 -¥ Electric Supply Com 
Limited, are open to receive TENDERS for the 
SUPPLY and ERECTION of the complete PIPING 
EQUIPMENT for their Barking Power Station, 
including Steam, Water and Compressed Air Piping. 
Water Storage Tanks, and Auxiliary Pumps. 
Specifications may be obtained by manufacturers 
from the offices of the Company on application to the 
undersigned on or after March 9th, 1923, and on pay- 
ment of a fee of Five Guineas for the first copy and 
Two Guineas for each subsequent copy. Sealed 
Tenders, marked ‘* Tenders for Piping Equipment for 
Barking Power Station,’’ are to be addressed to the 
Chairman and Managing Director and lodged at the 
registered office of the Company by Noon on April 
10th, 1923. Sums paid for any number of copies up 
to three will be refunded on receipt of a bona fide 
Tender. 
The Company do not bind themselves to accept the 
lowest or any Tender. 
F. C. McQUOWN, 
Ma rt and Secretary, 
County of London Electric Supply Co., 





Moorgate-court, Moorgate-place, E.C ne 
\l anchester Corporation Water- 
‘ WORGS. 


The Waterworks Committee invite TENDERS for 
the SUPPLY and ERECTION at their Lostock 
Booster House, near Bolton, of the following PLANT, 


viz. — 
Cowrract No. 2.—TWO 300 K.W. ROTARY CON. 
VERTERS 74 oThrne ——— RMERS, 
H.T. and L.T. SWITCHG &ec 
CT No. 3.—FOUR Electrically Driven 
NTRIFUGAL PUMPS . ahd 


fov0tt. per yo! 
ALVES, 


~ from 

with WITCHGEAR, tres 

and t of Tender may be obtained 
he ‘aterworks O 


ap per 
own Winchester. on payment of Two Guineas 
i'm each contract, which sums will only be returned 
on receipt of bona fide Tenders. 
Any other information required respecting the work 
may be obtained from the Waterworks Engineer. 
Sealed Tenders, endorsed as directed, must be 
delivered at the Waterworks Offices, Town Hall, Man- 
chester, not later than the 7th April, 1923. 
By Onder, 
. M. HEATH, 
Town Clerk, 





Town Hall, Manchester, 


5th March,y1923, 1766 


This. amount will be returnable | 


etropolitan Asylums Board 
TENDERS are INVITED for the PURCHASE 
of TWO SECOND-BAND GARRETT TRACTORS as 


under »— 
(a) One No. 4. Gompound Motor Tractor, 
| 33.078, » soapunpetused in 1917, eed with the Man: 


PUBLIC NOTICES 
State Electricity Commission 


OF fe 


me eweEs F R PLANT. 
» INVITED for the SUPPLY, 
DELIVERY, ike. . of the following for the Morwell 





Copies of Tender form, specification, contract cone 
ditions and drawings may be obtained or inspected at 
the office of 
The Agent-General for Victoria, 
Melbourne- place, Strand, 
ndon, W.C. 2. 


Lo 
SPECIFICATION No. 23/28.—WATER 
SCREENING PLANT 


3. Particulars marked with an asterisk the 
er of plant details. 
Whether or not one set may be delivered before 
tne’ complete plant, and, if so, at what te. 
Detailed Tender, on prescribed form, should be 
posted by earliest possible 
The Commiss + — not "hind iteelf to accept the 


R. eens +e 


State Electricity Commission of Victoria. i 
Melbourne, Austral:>. 


lowest or any 


1641 


Tre Great Indian Peninsula 


RAILW. MPANY. 
ELECTRIFICATION | OF B BOMBAY SUBURBAN 
LINES. 





The Directors ere ed to receive TENDERS for 
the SUPPLY of certain in connection with the 
first instalment of the electrification of the above lines, 
namely :— 

Fee for 
Specification. 


1. TRANSFORMERS . 


s switcHG EAR d AOCESSORIES §3 
- 
£2. 


COVERTER SETS .........sess«3-- 
Specifications and forms y og 4 may be eeainet 
at this office on and after a ae 2th Mareb, 


= —*, of the fee for the specification, leh pay 
ment will not be returned. 

Sees may Tender for all or any of the above 
sectio: 

The f fee should accompany any application 4 post 

ues postal orders should crossed and made 

payable to the Great Indian Peninsula “hallway 
Company. 

Tenders must be delivered in separate envelopes, 
sealed and addressed to the undersigned, marked 

* Tender for Transformers,"’ or as the case may be, not 
later than Eleven o'clock a.m. on Tuesday, the 24th 
April, 1923. 

The Dioesteny Go, not bind themselves to accept the 

der. 


lowest or any 
The Consul E = to whom applications for 
any further techn nformation may made are 
Merz and McLellan, $2, Victorie-street. West 


minster, 8.W. 1. 
R. H. WALPOLE, 
Secretary 


Company's Offices, 
48, Copthall-avenue, E.C. 


London, 7th March, io23" 1786 





team Ui: Association for a coming Sam 
>| 180 lb. per square This tractor viewed 


uare i 
Datenth Training Colony, near Dartford 
S to 


(es) One No. 4 No. 32,085, 
1917, insured with’ the Nationai 
surance for a working 

200 Ib. per square 


tneh. tractor can 
Leavesden Mental Hospital, King's 


The tollowing details apply in each case 

Giro wmste : front, 2 tens; hind, 2 tons 2 cwt. 
ry A wheels, 3ft, 7in. front wheels, ft. 

D 


wheels. 
Width and material of tyres: front, 6in., steel ; 
ee 12in., steel. 


5 miles per bour 
Doinies colane 4 4 tons 19% cwt. 
Also FOUR TRAILE lt by ee. Garrett 
and Son, suitable for use “with either of the sbove- 
tioned tractors. 


men 
trailers are on view at Darenth Training 

Colony, near Kent. 

The or trailers 


ale, ena way be tas 
rately or in one lot as a wh and may be inspected 
between the hours of 10 a.m. and 4 p.m. on ordinary 
weekdays, or between 10 and 12 on Saturdays, on pro- 
duction of the Tender form. 

Form of Tender, upon which alone offers will be 


Carm ° 4, and must be 
returned duly filled In not later than 10 a.m. on 
Monday, 26th March, 1923. 

By Order. 
. A. POWEL 
Clerk to She Boned, 
March, 1923. 





Water Board 


THE MANUFACTURE, 
4 FOUR LANCA.- 
&c.. ‘lie LEE 


Metrop politan 


TENVERS 


litan Water 
Aorne. DELIV ERY. and He SEA 
BOILE ER- 

HEATERS, ECONOMISER. PIPING, FEED PUMPS, 

&c., at their Lee Bridge Pumpi mg Station, Essex. 
Forms der, conditions ~ specifica- 

tion and drawi: may be ins without payment 

of fee at the 0 of the ° 

Department, 173, 

Clerkenwell, E.O. 1 


contract, 
Chief aagnew's 
178. Rosebery -avenue, 
a. on and after Saturday. 10th 
= . 
Contractors a of topéering may obtain the 
from y E. Sti 


. 


ad 

tropolitan Wate | d, 
173, Rosebery-avenue, E. C, 1,”" and endorsed * * Tender 
for Lap Lee Bridge,” must be delivered at the 
Offices of the Board not later than 10 a.m. on Wednes- 

, 4th peril: 1923. 

he Board do not bind themselves to accept the 
lowest or any Tender. 


G, F,. STRING 
Gerke at of the Board, 
Offices of the Board, 








173, Ramber? sv enue, F.C. Lf 


1st_Mareh, 1028, 1768 








e Madras and Southern 


MAHRATTA RAILWAY COMPANY. LTD. 

are pryeret te receive TENDERS for : 
i.) 4800 BRA) OILLER TUBES ; 
dil.) 7020 oe (Helical, Volute, and Slide 


Valve 
iil.) 250 Steer TYRES for ENGINES and 


div.) 527 CWT. PAINTS, &c. Ps -~—) Pumice 
peace, 34,800 Biocks Artificial Pumice 


in sovordance with the specifications which may be 
offices of the 


esdsy 
ye 5 and ike “Tender for Boiler 
The rectors do not bind themselves to stcept the 
lowest or any Tender 
Company's Offices 
25, Buckingham ‘Palace 
Westminster, 8.W. 


-road, 
1, 6th March, 1923. 1787 





FOR SALE, SECOND-HAND RAILWAY RAIS, 
POINTS AND CROSSINGS 


The Dublin United Tramways 


Company (1896), Limited, is 


to 
TRA LS ; abo 
100 TONS of OLD CAST STEEL and MANGANESE 
POINTS and CROSSINGS, as they lie at the Com- 
pany’s Donnybrook Depot. Dublin. 
G ARSHALL HARRISS, 
1742 Genera: Manager. 
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PUBLIC NOTICES 


THE EN E 
| ? GINEER 


_FUBLIC NoTIOnS 


SITUATIONS OPEN —— 


SITUATIONS WANTED (continued) 














—— — —_———$<— | ——___—__—, 
Urban _ District Council of ‘Port ve anit ae fe ble to take full cont FP Ghar ot , Fae, TepCauEy, to, Take 
WINDLESHAM (SURREY). GINEERING ASSIS regponsibijity an @ mature experience in ; Fastory Good a man, own reat’ 
NEW, SEWERAGE AND SEWAGE DISPOSAL |, = ae Peat rea} ay REQUIR "ils | gy and ws Cenkeitucal Pamee. Give | 1 mony studied. “Weadrean 065, The ace 
. Rationa yy, and sa 
SCHEME FOR BAG rote otws ATER Le a Gira id and Boot expected. address. 27 4771, The Engineer Office. 177 P7006 » 

} ork Design, Building Construction, and Heavy YX-SERVICE MAN, : —— 
UNEMPLOYMENT RELIEF WORKS. Masonry Work. Should preferably have obtained | 7 RAUGHTSMAN, Single. Age 25/30, for the Eat.) Fo Re™ ty ao trained aration. 


GENERAL CONTRACT. 
The Jizben District Council of Windlesham tavite 
TENDERS from responsib ced 
& tors for the CONS ON of these W 
Sto: 


ch comprise about 10 
Irom Sewers, Brick, and Cast Iron Manholés, 
Flushing Tanks, Ventilating Shafts and Columns, 
Mains, Air Mains, Engines, Com- 


Cast fron Rising 
pressors, Ejectors, Ejector — Engine- houses, 


Ralancing, Detritus, ottmest ation, Upward Plow, 
Storm, Hanus and other Tanks, Percolating Filters, 
Laying Out Storm Water Area, Roads, Paths, and 


other incidental Works. 

A copy of the specification and form of Tender may 
be obtained on application, in writing, to Major T. J. 
Moss-Flower, Civil Engineer, 28, Victoria-street, West 
minster, 8.W., and Oariton Chambers; Bristol, at = 
Bristol office, on and after 5th March, 1023, on de 
of a £10 Bank of Exgland note, whieh wil! be refun ed 
provided a bona fide Tender be received and is #0! 
withdvewn before the sealing by the Council of one o 
the Tenders, and provided” aim that all d ts 
éupplied be returned to the Engineer. On production 
of a receipt for the deposit, persons tendering may 
inspect the plans at Bagshot on a day an at a time 
and place which will be communicated to them 

The contractor carrying out the work will be 
required to comply with the regulations of the 
Unemployment Grants Committee with regard to the 
employment of labour during the performance of the 


contract. 

Sealed Tendo, endorsed “‘ Tender for Bagshot, 
Lightwater and Windlesham Sewerage and Sewage 
Dis Works, General Contract,”* are to be delivered 
t the Council Offices not later than Noon on 27th 
arch, 1923. 

The lowest or any Tender will not necessarily be 
accepted. 

Dated: this 24th day of ~~wyapmni 1923. 


By Or 
EDW YN T. CLOSE, 
r Solicitor and Clerk to the Council, 


Council O 
Bagshot (Surrey). 1664 
Urban _ District 


Whitstable COUNCIL. 


WATERWORKS 
TO WELL SINKERS. r 
The Whitstable Urban District Council invite TEN- 
DERS for the CONSTRUCTION of a BORED WELL, 
TRIAL PUMPENG and other WORKS complete;-to be 
constructed at their pumping station at Pye-alley, 
Glapham-bill, on the Canterbury-road, about two 
miles from Whitstable Station, on the Southern Rail- 
way, in accordance with speci fieat jon, &c., prepared 
by Messrs. John Taylor and Sons, Civil Engineers, 36, 
Victoria-street, Westminster. Copies of the specifica- 
tion and plan, with form of Tender, can be obtained 
from the offices of the Engineers upon payment of £5, 
returnable. 
Tenders to be endorsed * * Sage for Bored Well,’ 
and to be delivered to Mr. J. F. Whichcord, Clerk, 
Council Offices, Whitstable, the 


Mareh, 1923 : 
J. F. WHICHCORD. 
Clerk to the Council. 


1789 





by Ww ednesday, 21st 


Council Offices. 
Whitstable, Kent. 


, 
Bester Waterworks Company. 
APPLICATIONS are INVITED for the POST 
of MANAGER and ENGINEER to this Company. 
The system is a gravity fed storage reservoir, one 
supplying about 20,000 consumers, 
Applications, stating age, experience, and salary 
required, should be sent oe As undersigned not later 
than the 21st day of March 
TANILAND — GROCOCE, 
Clerks to the Company. 


1791 





Boston, Lincs., 
7th March, 1923. 


7 . ° ° 
Ihesham Urban District Council. 
The Chesham Urban District Council invite 
APPLICATIONS from qualified engineers with special 
experience in drainage for the POST of ENGINEER 
in connection with the work of thoroughly Over- 
hauling, Examining, and Re-laying or re and 
generally Improving the Sewerage System and House 
Connections in the Urban District. The work will be 
done by day labour and the person appointec will be 
responsible for the engaging, and contro. — labour, the 
keeping of the necessary labour shee »ks 
accounts, and will be required to attend’ the Audi 
in connection therewit An @ and all o ~ 
requisites will be provided. 
he person appé nted. will be required to reside 
within the Urban District and to devote his whole 
time and attention to the duties and be directly 
responsible to the Council for the performance thereof. 
The salary will be at the rate of £600 per annum 
and the appointment will be determinable by one 
month’s notice from either side. 
Applications, —— age and qualifications, with 
particulars of experience in the Kind of work to be 
undertaken by the e Council, and to be accompanied by 
copies of not more than three recent testimonials, to 
be sent to me not later than first post on Friday, the 








th March, 1923. 
30th Marc _ J. STANDRING 
‘ Clerk of the Council. 
Chesham, Bucks., 
March h, 1923 1788 
ersey Docks and Harbour 
BOARD. 
PRINCIPAL TIMEKEEPER REQUIRED for 
Engineer's Department, Candidates, not in the 


Board’s employ, to be under 40 years of age, and must 
have had experience in large works employing all 
elgages of tradesmen and laboer, and also have been a 
senior on or in charge of a timekeeping staff. 
Applications, forwarding copy testimonials ns 
stating age, experience. &c., and euler? required to be 
at ol =: ,the envelope “ App ication. Lb pee 
ante addressed to the undersigned 
elivered "Tecore March +688 
‘4. P. WARNER, 
Genera Manager and Secretary. 


Dock Office, Liverpool, 
Mareh ist, 1923. 1750 





"whe at of Singapore, 


She MENTS. 
SECOND ASSIST. AS ENGINEER. 
The Municipal aa ae of (gee RE- 
QUIRE an ASSISTANT GAS ENGIS. 28-32, 


of sound constitution and unmarried. The duties are 
to take charge of the outdeor work, including the lay- 
ing of mains and services, the fixing, testing and 
repair of meters, the installation of gas in private 
houses and for public lighting, and in ordinary main- 
tenance and distribution. Candidates must have 
some experience of ges menufacture and gasworks 
routine to enable them to assist in the gasworks in 
case of emergency. The +) Aart will be on “i 
ménat for three years wi le ex The 
selected candidate must +44 @ medical examination 
as to his fitness for servi » Singapore. second- 
class passage Will be prov’ hea by mail steamer, or a 
first-class passage by other steamer, with half salary 
during the Yovss¢ out. The 6 6000 
dollars for the first, 6450 — for the second, and 
6960 dollars {or the third year, paid monthly, the 
value of the dollar being we shillings and fourpence 
sterling. ee the first year A salary ba be equal 
to £700 as above, with a transport 
as may be required on ate ay lated candidate 
might be required to reside x be Ser ks, where 
free unfurni# 4uartere would be Appli- 
cations, stating age and place of birth, and giving 
details lof QC rr training, and experience gasally. 
and in the use of gas appliances for domestic, tndus- 
trial and power purposes, stating when free, accom- 
panied by copies (only) of testimanials, and also 
personal references. to be lodged wifh Messrs. C. C. 
LINDSAY and PEIRCE, MM. Inst C_E., 180, Hope- 
street, Glasgow, Agents to the Munictpal Com- 
misgiovers (from whom further informat 

obtained), not later than Tuesday, 20th 





experience in connection with railway or dock work 
and have been some time with @ good contractor. 
Capable of preparing designs and drawings and making 
calculations under the direct supervision of an Execu- 


agvaly DF algry via moath, risi 

ly by Rupees 040 

PRD? Spee oro | 
as y be e cligible for at vibe, rules of t 

serv: —- 

writing only, stating whe ariel or 8 ale, 

education, a) sy 

testimonials, to the 0 GLY 8 +; 


RENTS, Ba why? Port Trust, x Queen Anne’ ra: 


Shanghai a Council. 
U 1 WORKS DE ASTMER 
SI 
A fully qualified. BTA NCINBER is, RE- 





QUIRED in the Public Works Department of the 
Shanghai Municipal Council. Candidates must be 
between 28 and 32 years of age and unmarried. They 


should hold the testamur of the Institution of Muni- 
cipal and County Engineers or have passed the 
examination for the associate mephesehip of the 
Institution of Civil Engineers, or bold > in 
engineering from a aniversity in Great Britain, They 
should also have had at least two years’ experience on 
constructional works 

8: 
agreement, 
the évent of satisfactory services. 
is granted, with h yd + yorage medical 


attegdance is pro¥ tek a+ eye ‘paftielvates 
a. benefite of a superannuation he 


P at rate of exchange equals 3s. 1d.; exchange is, 
however, subject to fluctuation. Taels 400 per 
mengem at exchange 3s. 1d. is equivalent te about 
£740 per annum. 

Particulars of the appointment and also full details 
as t the benefits enjoyed by municipal employees 
under their terms of service may be obtain 
the Counci]'s Agents, and applications, ip candidates’ 
own handwriting. with full information as to expe- 
rience, &c., accompanied by copies of at least three 
recent testimonials and endorsed ‘‘ Assistant Engi- 
neer”’ on the cover, should be forwarded at the 
earliest possible moment to 

Messrs. JOHN POOK and CO 
Agents for the Municipal Council of Shanghal. 
68, Fenchurch- : 


ary Taels 400 per mensem, under a three years’ 
which is renewable at a higher salary in 
First- _—~ passage 





London, E.C 
March, ives 1780 
Shanghai Municipal Council. 
PUBLIC WORKS DE te NT. 


CLERK OF WORK 

OUR fully ‘ane CLERKS. - WORKS are 
REQU TIRED in the Public Works Department of the 
Shanghai Municipal Council. Candidates must be 
about 30 years of age and unmarried. Preference will 
be given to applicants thoroughly experienced in 
sewer construction and géneral Sgfnerzing work. 
Salary Taels 285 per mMensem, ander 
agreement, which is renewable at a higher salary in 
the event of satisfactory services. Second-class 
passage is granted, with half-pay during voyage. 
Free medical attendance is provid the employee 
participates in the benefits of a supefannuation fund. 
A tael at the present rate of exchange equals 3s. 1d.; 
exchange is, however, subject to fluctuation. Taels 
285 per mensem at exchange 3s. 1d. is equivalent to 
about £527 per annum. 

Particulars of the appointments and glso full detai 
as to the benefits enjoyed by municipal employ 
under their terms of service may be obtained from the 
Council's Agents, and applications, in candidates’ own 
handwriting, with fall fmformation as to experience. 
&e. <8 a by copies & at least three recent 





four years’ contract; should have about five 
years in general engineering shops and at least five 
ae in | <—. ens detail work, lay-out 


aa ai slng fal ils 4 of aeholaatie he ton aaben 
D)*Bhemical Pngincening Works ‘Slose to London. 
ERIS'hee’ aha, Ses outa “Ls 
1751, The Engineer Office. 1751 A 








RAUGHTSMAN WANTED for East Midlands * 
date Enclosed 
Engines and 
large size Vertical Air Compressors. State age, expe- 
rience, and salary required. Only those with every 
} > eee qualification need apply.—Write, Box 1414, 
V's Advertising Offices. Fleet-street, E.C. 4. 1721 a 


I RAUGHTSMAN WANTED, Thoroughly Expe 
rienced in the design of Light Steel Equipment. 
including shelving, cupboards, lockers, &c., 
ferably with works training.—Applications, 
wpil, he be treated as Epsestios. ip writing only, 


and salary required, 
oh wets BY and and ci C oO" Fondon). Ltd., Greenw ich 
Meta Works, 





Woolwich-road, 8.E. 7. 1733 a 





UNIOR BG BANC AL DRAUGHTSMAN (Good 
tracer) WANTED for temporary work. Pre- 

ference given to + with Iron and Steel Works expe- 

vee; es i Ee potter only to J. PARSBLA, be 
ictoria-stree 





DRAUGHTSMAN RE- 
stating age, previous 
to be addressed to 
Waterside Works, 
1740 A 


O™Abr LEADING CRANE 

TRED.—Applications, 
experience, and salary required, 
RANSOMES a and RAPIER. Ltd., 
Ipswich. 





GS TRECSUBAL DRAUGHTSMEN WANTED for 
Midlands Only experienced men need apply. 
State age, experience, and salary required.— Address 
1764, The Engineer Office. 1754 4 


OREMAN (Young) WANTED, for Shop Engaged 
on up-to-date Steam Vaive Manufacture. Man 
with similar experience preferred. Give full par- 
tiewlars, wages, &c.—Address, P7066, The Engineer 
Office. P7066 A 





man, DBSIRES POST in Drawing-office 
moderate salary.—Ad Sarva ’ P1060" Phe bateineet ome: 
P 








7060 B 
JTS: (85) ips) De RES Zoe. D.Q.. Sales Deng, 
t exp., 3 yrs technicaf 
raining, Dipl. Mech. — “OTM. Low gal 
Exp. wanted,-—Address, P7051, The Engineer Ofte, 

P7051 » 

UBLIC SCHOO por. Age 

P JOIN STAPF’ of a ot Ec ae, to 
Address, P6000, The Radiesse Othee. Povgs » 





i ATE FIXER AND PLANNER. 
An opportunity presents itself to eng Neer 


principals to obtain the services of an ¢ rpet 
machining, fitting, and assembly. This advert i 
mainly directed to firms in Lordon and distin 


whose works capacity does not demand the sery 
& permanent expert. Advertiser, with unique €Xpe. 
work up 


rience, is open to call upon firms and 
labour estimates "' from drawings in conjuncti; 
with their working conditions, — toe moderate oo 
Demonstrations PEI where sary. Or would be 
ean to accept PERMANENT. POSITION Anywher 
GENERAL FORBMAN, WORKS | SUPE CRIN. 
TE NDENT, PLANNEE, and RATE FIXER. Age 39 
years; highest references.-Address, P7071, The 
Engineer Office. P7071 B ; 





O MANUFACTURERS and ME Rett a ers aoe 


Steel Material —-GENTLEMA 35) 
school, having nucleus of connection, ‘De sTRe 8 Pare 
TIME EMPLOYMENT, London. following inquiries, 
seeking business, &¢.; | Would travel: sales, inspec. 
tion, D.O., works, coutinental experiences Address 
Pr0ie, The Engineer Office P7046 3 


MAN (22) SEEKS atrU. ATION as IM. 
OVER or other capacity ¢ 5 years served tp 
engineering shops, matriculated, chnical ae or as 
Address, P7058, The Engineer om oe 








RAUGHTSMAN, Mechanical, 18 Years’ All-rounq 
experience, jigs and tools; moderate salary — 
“* H..”’ 161, Wellesiey-road, Iiford. P7035 5 








NGINEER DRAUGHTSMAN, Age 21, 34 Yeary ip 

“4 .works and 2 years in D.O., experience in design 
and production, DESIRES SITUATION. —SMITH, 2. 
Cavendish-avenue, Eastbourne. P7068» 





‘*ENERAL FOREMAN WANTED by Firm of Rail- 
NH 60way Signal Engineers. Must have had experience 
of the output of Mechanical Railway Signalling of all 
kinds and .be competent to set and control piecework 





rates .—~ Address, stating ex perience and salary required, 
1784, The Engineer Office 1784 4 

AN to TAKE CHARGE of the ASSEMBLY and 

REPAIR of a variety ELECTRICAL TEM- 

PERATURE MEASURING STRUMENTS. Must 

& good organiser-and have some years of works 

pad a Give full particulars of both theoretical 


knowledge and work previously engaged on, stating 
approx. salary expected.—Address, 1685, The Engi- 
peer Office. 1685 A 


wy ANTE. ITTF 


for a A. — 4 
@ fully experien 





a Skilled WORKING FITTER and 
ER, accustomed to General Pipe Fitting. 
the South of Liverpool. Must 
and qualified man, competent to 
nundert &s a mechanic the upkeep and maintenance 
of Boiler Mountings, Economisers, and Feed mp 
Repairs, and other work appertaining to Steam Power 
Plant. Gas Plant 

State age, 


experience an advantage. 
wage, and experience, with conten of testi- 
monials.—Address, 1794, The Engineer Office. 


1704 A 





of Works * 
cover, should be en a 


moment to 
Messrs. JOHN POOK and CO., 
Agents for the Municip: a Council of Shanghai. 
68, Fenchurch-street, E.C. 





SITUATIONS OPEN 
WANTED, Exveriencet | COT RACTOR ENGI. 


ane y, ro Bring fs fall ay Pech pel to * ae 
709 a 
WAITED. M 


preferred. 
/o Dawson's 
‘AL SpOnns. mn 
Gentleman, A-M.1.C.E. or equivalent. 4 oro 
ttsinment 


scientific education and a! ts, workshop ex 
rience, first-class draughtedian. well up in Constr ne- 
tional steel work, the A sig types of Com 
Pasties nes, Compressing ‘achinery, 
Mechanisms, Electricity, weg | able to « a 
day or two at work at sea obation a two 
years, £350 TP Aneney £350 to £500, plus each 
case ‘aqui valen Civil ‘Service bonus, superannua- 
tion.— Address, 1753, The Engineer Office. 1758 a 


ANTED, TOWN SUPE — te for Water- 
ne Ee on East t. ‘opulation abeut 
Experience in dintributines main laying. 











suate. detection. keeping of jose plans and records, 
plumbing, fittings, meters, routine. 
management of all chosen of workmen 


£300 per 
tion in own handwriting, 
mopiais.—Address, 1756, The Engineer Office. 


pet ght ENGINEER WANTED ; 


1756 A 





quick and accurate in Rhye out ‘work yi 
levels. Boag yew 4 Lg Tuction 
essential —A’ Agere. vith. tare ieulars osrianee, 
age, and salary, Pr ngineer Datee.” P7067 4 





G*s EXPERT.—An A2 Important Ry! of of MOTOR 
R EN EE do: UIRING 


m is REQ 
the SERY of a wtih EXPERT. Applicants 
must roughly experienced on all points in con- 





SITUATIONS WANTED 


ER.—The MAK AGES: ¢ > 1 Engin 
O Works Purchasing Dept.. an excep 


ints renner anmeneT 


rite, Z. M., 613, c/o Deacon's, Tesdenball. ae wh 








Oe |? hes CHAN: of IMPORTANT COMPANY 
Dd £5 CHANGE. 


paw P7026, moss. the Es Engineer Office. 


dy ENGINEER, "A. (Cantab), A.M. Inst. C.E 
ng 3 in es construction 


P7026 B 





msintenance 6f 
Pay civil enginesting 


ENT preferably im an established firm, with a — 





to partnership; age 34.—Address, P7073, The E: 

beer Office. P7073 B 

OVA GINEER, Who Can Invest up to £1500, 
ekER 8 ACTT PARTNERSHIP or EMPLOY- 


MENT on commission basis in any qusains concern 
where below-mentioned experience may be usefully 
emplo 
Training in workshops and drawing-office of engi- 
neers and contractors; short b—. in consulting 

; perience on main- 





countfy abroad, jmiding & tmpe pity ve 
engi A — posts ; t 
8 ish an aah 
Geena for ex ence, caerey ag cia, more 
portan’ ate bigh Tremuneration.— 
Address. rede the eae one P7000 





IVIL ENGINEER (42), ae F Twenty Years’ Home: 





fo reign colon! perience, DESIRES 
APPOD ENT. Highest ualiacations and _refer- 
ences.— Address, P7062, The Engineer Office. P7062 8 
POREMAN DESIRES 


Cer 
GE. K up-to-date methods 


een, energetic, 
in all seep 3 excellent ref., London, Bristol, 














tho: 
nection with the cutting and cuistenmns of gears of all ms am and ales. Bunkers and elevators a 
types and qualified to os = ith all matters in con- lity —Apply, W., 27, Colver-road, Highfields, 
nection with same in aay isory and executive effield. P7053 B 
Gon, _ — ot a wy (stating p.— 
age, and salary u shou sent.—Address 
° NGS E- .Be, (Lond.), Assoc. M. C.E., 
1913, The Engineer 1712 & E*% a formerly on at aoe + Joa 
now -* constructional s ge 
MECHANICAL ENGINEERING om. | with prospects. — years experience all classes 
myaMt Pin the eee REQUIRE SER- | structural work. Epting respons msibility, ea control 
z . vouns 3 Matinee OTIOAR iNix } with | staff.—Address, P7004 ngineer Office. P7006 | B 
dre 2 Jas, esti commercial exp n 
om Sud actively assist the makagenent NGINEER, Mechanical and Electrical. DE 
In ‘the Sor ‘and works . Unversity training pye- POST, Works ~ — mt Sound shop and 
nelnewr P7086 a experience, gas, chemical, , &c., works an 
ance and erection. At liberty near future.—Address, 
S™wi BOILER TESTING ENGINEER. Junior P7095, Thy Hagisess Ofics. Fie 9 
yeis egsen le fa experience, apd Nese take (22), —. Practical Man, Active, 
salary wired —A ° . néineer Office. MS yes apt good secondary s¢cliool 
2. nods P7088 A appecnticeship with well-known 





Ww 








steam, gas an 
&c., power station experience, SEEKS 
Aeon t references.—Address, 
P7054 B 


artis 








i qa ih ee et 

J ry ing. Mclegtarhe and be. D.C. 

(oeatacat L PRAUGHTSMAN REQUIRED. ; eeuera forks ‘control. 

Fn Salary expected add dain Fog Be Bez Ay af aah ale “aap +S Wand ; 
ATION : > 


pears 


GES oe 





Experienced in Commercial 
Details. 


nes es. Assangomens, and t 
fal expe- 


Mus 
have had shop experi galary, and 
Bihisder Gite 1790 


rienee.— Address, 1796, 


tert £ 





Mera (Wor ety rite 





) ee ~~ (44), General Civil Engineering and 

mechanical experience shops and office at home, 
railway truction and maintenance experience 
abroad, DE Esogend. 
— Address, 


ES APPOINTMENT at home 
P7065, The Engineer Ofijce, 








UNIOR TRACER.—-YOUNG LADY SEEKS POsI. 
ae . ~ ; —— trained 5 s ural + 
neering work.—. ° ri : 

meine Lower Edmonton, fr Ee 3 





OUNDRY FOREMAN (42) D: rey y POSITI 
mexverjencad fa 2 engine, 4 sowing oF 
Ay ie late Ting. r Tam ~ 
chine and platé_ mould s, re) 
cores. ~ Address, P7077. neer ‘Offite : 3 





? 
COMMERCIAL RECONSTRUCTIONS | 
1, POST OFFICE CHAMBERS, Pate 
Manufacturing and Financial Consultants. 
Expert assistance on all works, techsical and com 
mercial problems. Prodaction, Costings and Sales, 
Busiaesses reorganised and reconstructed. Capital 
issues and Finance Es. 


———— = 








PARTNERSHIPS 


ENGINEERING 
PARTNERSHIPS 


AND 
BUSINESSES. 


Wheatley Kirk, Price & Co. 
46, Watling Strest, London, E.C. 4. 
Established seventy years. 








(era an, with First-claas Technical and Prac- 
¥ tical training in mechanical and marine engineet- 
— Boving goestes Sore ae turbine or 


Desk Bes t t TOV ith blished fama 
9 5S to get in w an establishec 

CON: Cra: inhi with & tiew & 
PARTNE! RSHIP. —' = P7075, 


The 
Office. 
N INST. ©.E., with Extended Experience in Pre 
° paring projects, gees a foreign 
Governments and constructing ‘ks, recently 
returned from abroad, SEEKS. PARTNERSINI P @ 
a? POSITION with well-established Firm of 
Civil Engineers or Contractors. mmunications 
should be addressed, P7089, The Engineer Office 


Engineer 
7075 « 





7039 © 





ECRETARY-DIRECTOR REQUIRED for 
b Manufacturing Company, preferably 
knowledge of engineering. Investment 
ment of which is guaranteed by leading insurance com- 

pany. Commencing salary £2600 p.a., fixed interest on 
capital, and share of profits. Open to solicitors’ and 

accountants’ investigation.—Write Box 54, Wilson 
Bell Publicity, Ltd., 83, Pall Mall, 8.W, 1. 1778 ¢ 


. 

£200 any Sound Business whieh has opening 
for investor's services. Must be open to accountant’s 
investigation —Write, Box 588, c/o Mitchell’ . a 
tising Agency, 1, Snow-hill, E.C. 1, 


London 
with 
repay- 


oue 





is AVAILABLE for INVESTMENT in 





EDUCATIONAL 


BROCAY Om th ing Our SPECIAL COU BSE 
| A BE ES ro ¢ Aucrative fel field of ** ENGI- 
NEERING ‘SALESMA ALES MANAGE 
MENT” will went on puch to SECRE , 
THE INSTITUTE 0 ee Ee 
SHIP, 833, Oxford-road, Maaches 








PPRENTICESHIP REQUIRED in Desusbtemet 


Office for youth (16) with {echnical 
and good secondary ool — — ANDERA0S. 
19, Vartry-road, Stemford Hill, 5. P7074 





ORRESPONDENGE Ty 







. cB. 

Inst. Mech. 8.. a Hf» 

Pil . B80. contacted by zu Eby OEY. 

M.B.S.L, F.B.5.A.. 70 Dar, Tuition in Office. 

ape | a at aes. yy &— en. 
South Jopa- sired nye ; oor. r. 





SURVEYING “AND 4 


wees 


EARN 


L, arorovgs Mott liste 1 8 L.8. w. ain 


Hollybank, Woking. 


For coatinuation of Small Adver- 
tisemeats see page 3 
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The Central Electric Generating 
Station at Comines. 
No. I 
INTRODUCTION. 
Tue Société Energie Electrique du Nord de la 
France supplies electrical energy for power and 
lighting to the Société Roubaisienne d’Eclairage par 


le Gaz et PElectricité, to the towns of Tourcoing and 
Ia Madeleine-Les-Lille, to the Compagnie des 


So, several months after the Armistice, the Société 
Energie Electrique du Nord de la France decided to 
erect a large steam generating station, the first portion 


| of which would contain three generating units each 


of 25,000 kilowatts capacity, the idea being to be 
in a position to send out continuously 50,000 kilowatts 
one unit being kept in reserve. The company 
proposes, later, to double the possible output by 
installing two further units of 25,000 kilowatts each. 


Tue Comings CenTrRaL STaTIon. 
The new station, a view of which is given in Fig. 1, 


| less than 5.3 cubic metres per second, or over 4,000,000 
} gallons per hour. The river is ordinarily kept at 
a constant level of 10.40 m. above sea level by the 
| barrage at Menin. The level of the ground on which 
the station is built is about one metre above the 
highest known flood level. The soil, however, is by 
| no means of good weight-carrying character. Experi 
meénts showed that it would not satisfactorily support 
a greater load than 500 grammes—1.1lb.— per square 
centimetre, which works out at rather less than 
half-a-ton per square foot. The heavier parts of 
ithe buildings had therefore to be furnished with 








FIG. 1—-GENERAL VIEW 





OF THE OOMINES ELECTRIC GENERATING 


Tramways de Roubaix—Tourcoing, to the Compagnie | is situated at Comines, in the arrondissement of Lille. 


des Tramways _!'Electrique—Lille-Roubaix-Tour- 
coing, to the Compagnie des Chemins de fer du Nord, 
as well as to some important textile and mechanical 
engineering firms. It owns the central generating 
station at Wasquehal, which was first put into service 
in October, 1907, and rapidly increased in capacity 
thereafter by successive extensions. This station 
was kept partially at work during the German 


It is rather less than half-a-mile from the railway 
station and is built on the bank of the river Lys, which 
is an affluent of the Scheldt, and which in that 
particular place forms the frontier between France 
and Belgium. It is distant—see Fig. 2—between 
nine and ten miles from the three towns of Lille, 
Roubaix and Tourcoing, and rather over eight miles 
from the industrial centres of Halluin and Menin. 
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FIG. 2—-MAP SHOWING GENERATING STATIONS AND 


Bis ct aes 
Snase Oo “Tue Enoweer” 


TRANSMISSION LINES 


occupation, but was entirely taken over in May, 1918. | By way of the Lys, the station is linked up with the 
A certain number of the machines were removed and | colliery basins of the Departments of the Nord and 
the remainder were very severely damaged, partly | Pas de Calais, as well as with those of Belgium and 


by want of attention and partly by actual sabotage | Germany. 
of Boulogne, Calais, 
position on the banks of the river also enables it to 


perpetrated on October 16th, 1918—the day of the 
relief of Lille. After being freed from the Germans, 


Dunkirk or Antwerp. Its 


the station was, as the result of very strenuous | obtain condensing water in considerable quantity, 
efforts, quickly re-instated, but its installed capacity | for the Lys happens to be the stream with the largest 


—40,000 kilowatts—was found to be 


insufficient | flow of any in the neighbourhood. It and its tribu- 


to satisfy the demands of industry, which, in beirg | taries have a drainage area of some 2775 square 


rehabilitated,called loudly for power in every direction. ' kilometres, and its officially ascertained flow is never 





It can also obtain British coal by way | 





STATION 


piled foundations, and 1552 piles from 23ft. to 26ft. 


| long were driven under the boiler and engine-houses. 
| Of that number 606 piles, which were of reinforced 
| concrete, were required for the foundations of the 
| generator units and of the long side walls of the 
| engine-room. 


The lay out of the station, which is shown in Fig. 3, 


| was governed by the following considerations :—The 


engine-room was arranged with its length at right 











BELGIUM 


. Swam § 


FIG. 3—LAY-OUT OF THE OOMINES STATION 


angles to the river because that appeared to be the 
best method having regard to future extensions, 
and because it rendered the construction of the 
circulating water system easier. The _boiler-house 
was placed at right angles to the engine-room, so that 
normally one generator might be supplied with steam 
from one row of boilers, a disposition which simplifies 
the steam piping and permit of easy control of the 
steam. It also avoids such difficulties as are met with 
when the boiler-house is of excessive length, and has 
other advantages. 
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Tae BoILeR-HOUSE AND COAL-HANDLING 


ARRANGEMENTS. 
' 

The boiler-house contains ten Babcock and Wilcox | 
boilers having a heating surface of 1000 square 
metres—or say, 10,764 square feet, and it is calculated | 
that they will produce sufficient steam to operate to 
25,000 kilowatt units continuously at fullload. The 
circulating water is obtained by means of a pumping 
station erected on the bank of the river, which dis- 
charges into two reinforced concrete pipes 1.8 m. in | 
diameter, from each of which branches are taken to | 
the condensers. 

Coal is brought on to the site either by water or 
by rail. The delivery of cargoes arriving by water 
is made in a dredged dock 85 m.—say, 279ft.—long | 
by 22 m. 


rr 


by 
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26-00 


;| | 
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LONGITUDINAL SECTION OF 


| 60 tons of coal per hour can be discharged from wagons. 







which it can afterwards be removed by grab. Some | 


The transporters have an effective range of 27.5 m., | 


or just over 90 ft. Thereareone for unloading the | 
barges and two for dealing with railway wagons, The 
different movements are in each case controlled from | 
a cabin, which moves along the transporter with the 
grab. Each transporter can deal with a maximum 
of 80 tons of coal per hour. The coal is taken from 
the store heaps to the boiler-house by means of a belt , 
conveyor, 700 mm.—very nearly 28in.—wide of 
155 m.—or 508ft. 6in.—long, which passes over a 
drum driven by a 15 horse-power motor. The belt 
has a speed of 1.5m. per second, or nearly 300ft. per , 
minute, and can deal with some 80 tons of coal per | 
hour. It is made of canvas and is supported in the | 


say, 72ft.—-wide, and having a depth of usual way by sets of five cast-iron rollers spaced just ' from the belt at any desired point. 


60ton & 10ton Crane 


MACHINE ROOM 


BOILER HOUSE 



























pieces of something like lin. cube. The pit which con. 
tains the coal also forms the boot of two bucket 
elevators arranged side by side and each having a 
capacity of 45 tons per hour. Only one of these 
elevators is to work at a time, the other acting as 
stand-by. They are housed in a vertical open work 
tower—see Fig. 11, page 262. At the top the coal jx 
delivered through a shoot into a hopper by means o{ 
which it is fed on to a belt conveyor 328ft. long, 
which is operated by a 7 horse-power motor, and has 
a carrying capacity of 45 tons per hour, After being 
taken by the conveyor across a lattice girder bridge 
of just over 130ft. span, the coal arrives over the 
bunkers above the boilers, into any of which it can 
be made to fall by means of a movable discharge: 
which can be moved so that the coal can be diverte:| 
In addition t. 


LONGITUDINAL SECTION OF ENGINE ROOM 


|| Switch bourd 
platform 
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FIG. +-PLAN AND 


3.25 m.-—-say, LOft. 7in.—of water. 


SECTIONS OF THE COMINES ELECTRIC GENERATING 


STATION 


The dock can | under 5ft. apart. The belt is fed by three travelling , the coal-handling plant just described, there is a 


accommodate three barges each of 250 tons capacity | hoppers, which are furnished with gratings so that | standard gauge, electrically operated revolving travel - 


at a time. 


The quay wall at the edge of the coal| large lumps are kept out. 


The coal is delivered on | ling jib crane, which has a jib 26ft. 3in. long and 


storage yard is formed by a range of reinforced | to the belt by a reciprocating mechanism driven by | can carry a load of 2500 kilos. or a grab bucket 


concrete sheet piling constructed on the Ravier | a 15 horse power motor, the arrangements being such | with a capacity of 1000 kilos. 
The fuel coming by | that the quantity delivered can be varied from 20 to at the rate of some 90ft. per minute. 


system—see Fig. 9, page 262. 


This crane can travel 


rail enters by way of a siding which joins the Chemin | 80 tons per hour. By using these three loading The transporters, the crushers and the jib-crane 
de fer du Nord not far from the works, and which has | hoppers simultaneously it is possible to charge the | were supplied by La Société des Appareils de Levage, 
several branches, as will be seen from the plan, Fig. 3. | belts with blends of coal when that practice -is desir- | and the belt conveyors, the feeding hoppers and the 


The discharging of the barges and of the railway | able. 
wagons is brought about by means of three travelling | the belt by means of an automatic weigher of the | A petrol-electric 


Near the delivery end the coal is weighed on | elevators by La Société des Transporteurs Mécaniques. 


locomotive of 120 horse-power 


transporters, a view of two of which is given in Fig. 10, | Herrick type, which is furnished with an integrating | completes the equipment of the coal yard. 


page 262. 


The transporters, which are operated | recording mechanism guaranteed to be correct to | 


The boiler-house—see Fig. 4—which is 62.5 m.— 


electrically, are furnished with grab buckets of 1.8 cubic within 1 per cent. The belt delivers the coal to a | 205ft.—long is built on the tops of 735 wood piles 


metres—rather less than 2} cubic yards—capacity. 
The grab can unload about 60 per cent. of the contents 





of wagons, the remainder being tipped into a pit from! is 80 tons per hour ; 





crusher, which is arranged in a pit and is driven by from 23ft. to 26ft. long, driven to refusal. The platform 
a 20 horse-power motor. The capacity of the crusher|on which the boilers are erected is of reinforced 
the coal being crushed into concrete, and is taken up to about 16ft. 6in. above the 
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floor level of the boiler-house. 
134 piers, which are also of reinforced concrete. Each 
of the boilers in working order weighs 312 tons. 
The economisers, which are arranged above each 
boiler at a height of 41ft. above the platform, each 
weigh 244 tons, including the chimney. There are two 
expansion joints in the width of the platform. The 
coal bunkers, which have a combined capacity of 
600 tons, or sufficient for one day's operation of the 


30m.—say 98ft. 6in. 
driven by 21 horse-power motors running at 
revolutions per minute. 


Tue Macuine Room. 


The machine room has a length of 64m. 


say 


It is supported on | being about 392 deg. Fah. The chimneys are of the chronous motor with a wound rotor and arrangements 
| ‘* Louis Prat” type, with induced draught, the height 
of the chimney above the economiser platform being 


for sbhort-cireuiting the rings and lifting the rings. 
The motor, which is fed with 220 volt three-phase 


Each chimney has two fans | 50-period current. is mounted on the same bed-plate, 
720 | and drives 


directly a continuous current shunt 
dynamo of 160 kilowatts capacity, the voltage of 
which can be varied between 100 and 250, 

In closing this portion of the article, we may draw 
attention to the illustration of the Workmen's Village 





FIG. 5—ROTOR OF 25,000-KILOWATT TURBINE 


station, are also of reinforced concrete and are 
arranged immediately over the firing passageway. 

The boilers, which, as has been said, are of the 
Babcock and Wilcox marine type, having 1000 square 
metres of heating surface, are rated to produce 30,000 
kilos.--66,120 tb.—of steam per hour when working 
normally and 88,160 lb. when being forced. These 
boilers, the working pressure of which is 21 kilos. 
per sq. cm., say 298.5 Ib. per square inch, have drums 
1.219 m.—say 4ft.—in diameter and 9.5 m.—say 
31ft. 2in.—long; the tubes number 572 and are arranged 
in sections of 11 tubes each. The volume of 
water contained when the boiler is at work is 29,840 
litres—say 6565 gallons—the steam space being 
373.4 cubic feet. Each boiler has a superheater 
having 500 square metres—say 5382 square feet- 
of surface, which is designed to give to the steam a 
total temperature of from 350 te 370 deg. Cent. 
say from 662 to 698 deg. Fah.—and which is divided 
into two seetions, one placed to the right and the 
the other to the left of the boiler. Eight of the 
boilers have each of them three Babcock and Wilcox 
chain grates with a combined area or 31.35 square 
metres—say 337.5 square feet. These grates are 
fitted with slag scourers of the Besmer type. The 
combustion air is supplied by two fans each designed 
to discharge 45,000 cubic metres,—say 1,589,000 
cubic feet—of air per minute at a pressure—at 
the diseharge outlets—corresponding to 90 mm.-—- 
just over 34in.—of water. Each fan is driven at a 
speed of 720 revolutions per minute by a 220 volt 
three-phase motor of 21 horse-power. 

The other two boilers are fired with powdered coal, 
the fuel for each being pulverised in three “ aéro- 
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pulvérisateurs *’ supplied by the Paris firm ‘‘ Com- 
bustion Rationelle,” each machine having an 
output of 2000 kilos.—4408 tb.—per hour. ‘The 


combustion chambers of these two boilers is made 
specially large—-113 cubie metres—3990 cubic feet— 


210ft.—and a width of 24 m. 
of 25.4 m.—83ft. 4in. In addition to the 606 re- 
inforced concrete piles mentioned above, it was 
necessary to employ 300 piles in the foundations of 
this building. The foundations of the alternator 
units are separate from the rest of the building, and 
foundations capable of supporting five times the 


78it. 9in.—and a height 


actua] static load have been put in for the main | 


generator units. Running alongside the wall dividing 
the engine-room and the transformer house—see 
Fig. 4—is a fresh air channel which is the full height 
of the mezzanine floor and which is entirely separate 
from the rest of the machine room. Air from this 
channel, together with air from outside the building, 
is passed through water spray filters, supplied by 
La Société de Condensation et d’Application 
Mécanique, to chambers formed beneath the alter- 
nators. The heated air discharged from the latter 
is led away through duets into the space beneath 
the boilers. 

In the machine room—which is served by an 
electrically operated overhead travelling crane, 
capable of dealing with a weight of sixty tons on the 
larger of its two hooks and of ten tons on the smaller— 
there are the following machines and apparatus :— 

(2) Three turbo-alternator units, each of 25,000 
kilowatt capacity, of which one will act as reserve. 
The proposed extension, if it be carried out, will 
include the provision of two further units, each of 
25,000 kilowatt capacity. Each unit is driven by 
a Schneider-Zoelly impulse turbine designed to run 
at 1500 revolutions per minute, and to work normally 
with a steam pressure at the stop valve of 18 kilos. 
per sq. om.—say 256 lb. per sq. inch—superheated to 
a temperature of 350 deg. Cent.—662 deg. Fah. 
Figs. 5,7, and 8 show, respectively, the rotor, a 
diaphragm, and the casing of one of these turbine 
while Fig. 6 is a view of the generator rotor. 

(6) Three 3-phase 50-period alternators each wound 




















FIGS. 7 AND 8—-DIAPHRAGM AND CASING OF 


the object being that combustion may be quite | 
complete before the gases reach the tubes. The 
coal falls from the overhead bunkers into the hoppers 
of the mechanical stokers or of the coal pulverisers, 
as the case may be, through sheet steel spouts fur- 
nished with Babcock and Wilcox distributors. On 
leaving the boilers the gases pass to Green’s econo- | 
misers, each of which has 500 tubes 13ft. long, the 
temperature of the gases after passing the economiser 


25,000-KILOWATT TURBINE 


for a pressure of 1 0,500 volts between phases, directly 
coupled to its turbine, and supported by two bearings 
arranged for forced lubrication. 
be short-circuited at full excitation. 
exciter coupled to a prolongation of its rotor shaft. 
The excitation voltage is 250. 


The alternator can 
It has its own 


As a safeguard against possible accident to one or 


FIG. 6-ROTOR OF 


25,000-KILOWATT ALTERNATOR 


which is illustrated in Fig. 12, page 262. This village 
has been laid out as a garden city, and the buildings 
have certainly a very attractive appearance. 








Route Signalling at Winchester, 
Great Western Railway. 


Tse benefits of the power operation of railway 
| points and signals are well known, and there is little 
necessity for their recital. Briefly, they are (1) the 
| locking frame is about one-third the ordinary length : 
| (2) the consequently smaller signal-box may be placed 
in any position, as there is no point rodding or signal 
| wires to “lead away’; (3) there is no limit to the 
| distance points may be from the box ; and therefore 
| (4) one box can do the work of two or three mecha- 
| nically operated boxes; (5) no manual exertion is 
D for the movement of points and signals ; 
| and (6) the exact normal and reverse positions are 
guaranteed. Route signalling goes, however, still 
further, as the movement of one lever will reverse, or 
hold at normal, the necessary points for a route and 
then lower the requisite signal. There is, therefore, 
yet greater economy than in power signalling, and in 
@ case in our mind, where forty levers are necessary 
for mechanical signalling, twenty-eight would be 
required for power signalling, and only seventeen 
levers for route signalling. 

At Winchester, where the Ferreira-Insell plant has 
been installed by the Great Western Railway, the 
signalling is as shown in Fig. 1. The frame contains 
or ly sixteen levers—the numbers 17 to 22 are not, as 
will be explained directly, in the frame. Were this 
box manually operated the number of working levers 
in the frame would have been twenty-five, and with 
power signalling twenty-one working levers would 
have been required. 

Electricity at 120 volts is the power employed for 
the operation of the points and signals, and is con- 
trolled at 24 volts by contacts on the respective 
levers. The levers, in turn, are controlled by track 
circuits. There are five track circuits, and the 
presence of a train or vehicle locks the levers, and 
therefore holds the road, as indicated below :— 


Track circuit. Locks lever. 


: 1, 7, 10, 15 (6, 13 when 18 or 19 is over) 

B 6, 7, 10, 13, 15. 

Cc 1, 7, 10 (8, 11 when 20, 21 normal; 15 when 2! 
normal). 

D 2, 3, 4, 5, 12, 16. 

E prevents 8, 11, when over, being restored. 


Each lever is pulled over in two stages. When back 
in the frame it is in what is known as the “ Normal” 
position. The first and shorter stroke takes it to the 
** Route” position, and the second and longer move- 
ment completes the stroke and takes it to the “Signal” 
position. There are two similar movements in the 
reversal of a lever. The first and shorter takes it 
from “Signal” to “Track,” and the second and 
longer from “‘ Track ” to “‘ Normal.” Thus, in pulling 
over a lever, the “ Track” stage is omitted, and in 
the lever’s return the “‘ Route ’’ stage is passed over. 

Referring to the photographic reproduction— 
Fig. 2—illustrating the interior of the signal-box, the 
miniature character of the locking frame and its 
levers will be appreciated. Behind the levers are four 
rows of lights. The uppermost row has red lamps, 
the second green, the third orange, and the lowest 
white. Normally the uppermost (red) is shown, 


other of the exciters, there has been provided a When a lever is moved, if the track be clear, the white 
separate exciting unit, which is driven by an asyn- light is switched in also; if the track be fouled no 
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white light appears. Thus, should an up train, 
standing at the up platform, have its tail on track C, 
so fouling the path for a down train leaving for 
Southampton, the bottom light behind lever 15 would 


' to * Track.” 


This action restores the sig” al, but does 
not change the position of any of the points. When 
the signal is again at “‘danger"’ the green light 
changes to red. This does not, however, permit | 


cations which show the signalman the position in which 
the poirts are lyi: g and that they are obeyirg the 
lever. When they lie as seen on the diagram in the 
s'g al-box, and in Fig. 1, a green light is shown. 


not appear, thus advising the signalman that the lever of the backward stroke of the lever being com-| When points which also serve as safety poirts— 
was locked and it was no use to attempt to move it 


position. 
free the shorter stroke from | 


by making the necessary 


beyond the “ Route ” 
If a lever be 
“Normal” to ‘ Route,” 








| concerned—a _ condition 


ee = 


| pleted as long as anything is on the track circuits | 
indicated by the white | 
Thus, whilst 15 may be put | 


light being out. 
“Track,” and the signal put to 


from “ Signal” to 











e.g., 17, 18, 20—are rot lyirg normal, and therefore 
not actirg as safety points, the indication is red instead 
of green, but the red is only switched in when the 


points are changed and are not acting as safety points. 














“Tuc Encinger” 


contacts at 24 volts, operates the appropriate 
point contactors which cause current to be sent 
to the points concerned, and if any points be 
not in their correct position they are moved to 
suit the proposed movement. Thus, again taking 


lever 15 for an example, it would ensure that points 
17 were normal and set for a trap against anything 
It would also make the 


leaving the down siding. 





FIG. 2—INTERIOR OF SIGNAL-BOX AT WINCHESTER 


nearer end of 18 lie for the main line with its further 
end acting as a trap. It would also set 19 to allow 


for a movement from the down main to the single | 


line and reverse 21 so that it lay towards the up 
siding and acted as a catch point to prevent anything 
backir g off the up main line. 

w hen all this has been done—the point movements | 
being made concurrently and not in series—the second | 





“a . 
The Encinees’”’ 


“darger,” its stroke eannot be completed until the 
train is off tracks A and B. In just the same way, | 
when ary ore of sigr als 2, 3, 4, 5, 12, or 16 have been 
used it may be put to “‘ danger,’’ but the fullstroke 
of the lever cannot be made until track D is clear. 
Obviously, this condition disperses with the necessity 
for facing-point lockirg bars.. When, however, the 
tracks concerned are clear the white light is again seen 





FIG. 3--LAY-OUT OF _. POINTS 


and the lever may be fully restored. When restored, 
the white light disappears. 

Those points—e.g., 17, 18 and 20—-which are safety 
points and prevent trains and vehicles leaving sidings, 
are restored so as to act as traps; but, for instance, 


| the replacement of 15 would not restore 19 nor the 


restoration of 2 or 3 cause 22 again to lie for the down 
main line. As long as the safety points are put to 








AT WINCHESTER 


For points the ition of which is immaterial—e.y.. 
| 19, 21, 22—the alternative indication is orange. 

In the event of his being unable to set up a route, 
indicated by the non-appearance of the yellow light, 
the signalman can test thie different points by these 
slides. He must, however, first pull king lever No. 9 
seen partly over in Fig. 2—from its normal “ Route ” 
position to “‘ Signal” position. This action will lock 
every signal at “‘ danger "—incidentally, the lever 
cannot be pulled if any signal be at “ clear *’—and 
release all the point slides. Such of these as are 
necessary can then be pulled to ascertain where the 
obstruction is. When put right and the slides 
restored, the king lever must again be put to the 
“ Route ” position. In case a lever cannot be restore 
from the “ Track” to “‘ Normal”’ position, owing. 
for instance, to the track relay failing to pick up, the 
king lever may be pushed from the “ Route ” to the 
“Normal” position, and this action will release the 
lever in question. The king lever must then again 
be put to the “ Route ” position, because, as already 
said, all signals are locked unless it is normal. 


INTERLOCKING. 


The fact that there are no independent point levers 
in the frame makes it necessary to arrange the inter- 
lock in an uv usual manner. For instance, no inter- 
lockir g is effected between signals through points. 
Ordinarily, for instarce, No. 1 signal would lock 
points 20, and as signal 8 would require 20 there 
is ro necessity for 8 and 1 to be interlocked. Or, again, 
as 2 and 3 would require 22 and 4 and 5 would lock 
22 there is 1 o need to interlock 2 and 3 with 4 and 5. 
All this is altered, and sigoal 1 locks signals 7, 8, 10, 
11, 12, 14, and 15, and ki: g lever 9. Points 18, 19, 20, 
and 21 are also interlocked, but by the route lever 
arrergement. Actually there appears greater freedom 
by this manrer of interlockir g. 

Where this type of lever movement is convenient 
is that when a signal has been lowered and the lever 
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FIG. 4—-LAY-OUT AT A PAIR OF FACING POINTS 


indicator is illuminated and the orarge light shown 
signifies that the route is made. A check lock that 


has prevented the full stroke of the lever to “‘ Sigral ” 
is Simultaneously withdrawn ; the complction of the 
stroke which lowers the sigral then becomes possible, 
ard the red light is switched out and the green light 
appears. 

Pw, restoration of a lever has not quite the ) opposite 
effect 


As already said, it can only go from “ Signal ” 





normal the other points may lie as they are and power 
be saved that would be used were they reversed, and, 
later, had again to be moved over. 


Provision FoR INDIVIDUAL OPERATION. 
On the lower front of the locking frame are six 
slides, numbered 17 to 22 inclusive, which are em- 


ployed for the a. working of individual points | 
for cleaning or other purposes. They, too, have indi- | 


| would be locked when the lever was in the 





position other levers that 
“ Signal ” 
position would be free when in the “ Track ” position, 
even with the track occupied, provided no alteration 


is restored to “ Track” 


| of route were required. Thus, when an up train had 


_ to attach a horse box standing in the up siding No. 11 
| lever would open 20 and 21 points. The replacement 
of 11 to “ Track ” would put the signal to “ danger,” 
and although the lever was partly over, No. 8 lever 
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could be pulled to lower that signal for the train to 
return to the main line. 
Again, signal 1, after beirg lowered and then 


restored, is locked in “‘ Track ” position when signal 2 | 
is at “ clear "’ by its lever being in “ Signal ” position. | 
This arrangement ensures that 2 must be restored | 
before route No. 1 can be interfered with. Signal 12. 


does the same with the routes of levers 10 and 11, 
and 13 and 15 with the route of signal 16. 


SIGNAL AND Pornt MECHANISM. 


The locking frame is of an entirely new design of 
Siemens Bros. and Co. ll electrical contacts are 
in the locking frame and work at 24 volts. The con- 
tactors, controlling the 120-volt circuits, are in the 
further cupboard on the left in Fig. 2, and the switch- 
board is in that in the foreground on the left. 


The signals are provided with Siemens’ motors. | 


The point mechanism as fixed to the nearer end— 


to the box—of No. 18 points, No. 17 trap points, and | 


to the further end of 19, is shown in Fig. 3. The motor | 
and the detector switch-box in the f d are_ 
for No. 18 points. Those in the bac nd are for 


No. 19. The covers in the “ four-foot”’ have been 


temporarily turned back so as to display the plurgers. | 


Fig. 4, prepared from a drawing supplied by 
Siemens Bros. and Co., is a plan of the lay-out at a 
pair of facing points like 18 or 19. The drawing shows 
the points facing from the left, whereas No. 18 points, 
in the foreground in Fig. 3, are facirg from the right. 
As seen, the stretcher rod a—Fig. 4—coupled to both 
.witehes, is bolted by plunger 6, so that the first opera- 
tion of the motor mechanism c is to give a right-to-left 
movement to the rod d so that the plunger b is com- 
pletely withdrawn from the stretcher rod. This done, 
the motor engages with a crank that pulls rod e so 
that the switches are moved over. The motor con- 
tinues to revolve, and a left-to-right movement is 
given to rod d and the plunger again bolts the stretcher 
rod, but in the other slot, seen in the photographic 
view. When the points have to be reversed the same 


The Position of Reclaimed Rubber. 





ALTHOUGH the India Rubber Manufacturers’ Asso- 
ciation has not given its blessing to the Stevenson 
scheme to raise and stabilise the price of raw rubber, 
and although the American manufacturers, who are 
| the largest buyers of the commodity, have been 
| saying nasty things about the commercialism of 
| plantation companies, there is a branch of the rubber 

manufacture, not perhaps well known to the public, 
| which has hailed the Stevenson Committee as a bene- 
| factor at a time of dire distress. This branch is one 
| which is devoted solely to the reclaiming of old and 
; serap rubber of various sorts for re-use in the manu- 
| facture. Though the British reclaiming business is 
not comparable in magnitude, and one may add in 
importance, to that of America, yet we have several 
factories devoted to it, the three most important, 
all of which are situated in Lancashire, being British 
off-shoots of large American concerns. Closely allied 
to this industry is that of dealers in scrap rubber, 
that is the men who obtain old rubber goods of al] 
sorts at as low a figure as will induce the owners 
thereof to put them in a heap ready for carting away 
to premises where they are sorted out ready for sale 
to the reclaimers. 

Now the combined effect of the slump in trade 
and the recent fall of raw rubber to a figure as low as 
sevenpence per pound naturally had very serious 
results upon both the scrap collectors and the re- 
claimers, rubber manufacturers in this country at 
any rate not being inclined to buy old material at 
a price higher than that at which they could obtain 
new. In saying this we do wish it to be inferred 
that reclaimed rubber, although usually sold at a 
lower price than new rubber, is used merely on account 
of its price or that the finger of scorn can legitimately 
be pointed at it as an adulterant. This does not at all 
represent the facts of the case, because such rubber 


Position of cover 









“THe Exowmece” Pian. Half cover remove 


movements are imparted to the plunger, but the 
points are moved in the opposite direction. The 
electrieal switches that ensure that the motor has 
done its work are in the box f. Rod 1 is coupled to the 
further switch, 2 to the nearer switch, and 3 detects 
the plunger movement by means of the plate g. 


A New Facrixe Por Lock. 

The facing point plurger is the Great Western 
Company’s new pattern, of which the main feature is 
the manner in which the action of the plu’ ger is 
detected. It is shown in Fig. 4 that the third rod 3 
for the detector f came from the plurger. Fig. 5 
gives the details of this. The plunger b is bevelled 
at b' as shown. Its lorger end lies in the eastirg A, 


and at right argles thereto is the stretcher rod a— | 


Fig. 4—in the slot h'. When the points are unlocked 
the plunger is, as has been said, clear of the stretcher 
rod. In the recess h* lies the cross-motion plate g with 
correspondir g bevels to those on the plur ger. 
plate is at right ar gles to the plur ger—as seen in Fig. 4 
—and not as might be assumed from Fig. 5. Therod 1 
is coupled to g', and its operation needs no description. 

An interestir g detail is the safety spring, seen with 
its cover removed in the foreground in Fig. 3. This 
is an arrangement provided to prevent point connec- 


tions being damaged should the switches be run | 


through in a trailing direction when closed against 
such a movement. When that happens the switches 
are forced over and they and the point connections 
damaged. There is, too, consequential delay to traffic. 

Fig. 6 makes the arrargement clearer. The 
operating rod d—Fig. 4—is in two parts, the ends of 
which are inside the cover just referred to. The blade 
A is coupled to the stretcher rod and blade B to the 
rod from the signal-box. At the outer end of each are 
two cotters, and lying between each pair of cotters 
and around the two blades is a spiral sprirg. This 
sprirg has sufficient resistance to move A and B 
together, but is sufficiently resilient to yield to such 
undue pressure as would fall upon it should the 
switches be foreed over against or away from the 
rodding. After this pressure had been removed the 
spring would return the switches to their former 
position. The blades are slotted so that if compressed 
they may dovetail. 

It only remains for us to express our thanks to 
Mr. A. T, Blackall, M. Inst. C.E., the signal and tele- 
graph engineer of the Great Western Railway, for an 
opportunity to inspect and describe this interesting 
new departure in railway signalling, and to Siemens 
Bros. and Co., Limited, Caxton 


their co-operation. 


6-—SAFETY SPRING DEVICE TO PREVENT DAMAGE 
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TO POINT CONNECTIONS 


has special advantages when used in the manufacture 
of new goods, though it must be confessed that the 
British have been slower than the Americans in 
recognising its claims to the full. One of these 
advantages is a reduction in labour costs in the pro- 
cesses it has to go through in the factory compared 
with new rubber, and to-day the cost of labour and 
the overhead charges have far more to do with the 
price of rubber goods than the cost of the raw rubber 
has. This point, we are afraid, is not sufficiently 
appreciated by the buyer, who bases his ideas as to 
what he considers fair prices on the price of raw rubber 
as reported in his newspaper. Another advantage 
claimed for it, more particularly in America, is that 
it has a certain set and hardness and lacks some of 
the elasticity of new rubber. This point is of great 
importance in the rubber shoe manufacture, where 
it is found that shoes made of pure rubber lose their 
shape when on the last in the vulcanisation stove, 
while if a certain proportion of reclaimed rubber is 
| present this defect is obviated. Here, then, is direct 
| evidence that it is not by any means to be looked 
upon as an adulterant or a cheapener, but actually 
|as an essential component. Another instance, and 
| a somewhat striking one, of its recognised importance 
is its use by many of the leading tire manufacturers 
for the treads of pneumatics. It is now generally 
recognised that pure rubber should be used in the 
canvas, but that a definite advantage accrues from 
the use of a smal] amount of reclaimed rubber in the 
tread, a certain stiffness and tensile strength being 
thus ensured. At the present time two large rubber 
companies—the Goodyear in America and the 
Michelin in France—have reclaiming plants of their 
own, and use their own products in their tire treads. 

In connection with this recognition of the virtues 
of reclaimed rubber for certain purposes the conten- 
tion has been put forward recently by a prominent 
reclaimer that the action or benefit, or however it 
ought to be described, has a prominent analogy in 
metallurgy, where it is the common practice to use a 
certain proportion of scrap iron in making new iron. 
We do not know whether the use of shoddy in woollen 
cloths has found any doughty supporter on the same 
metallurgical analogy, but it is obvious that such 
claims, whether fanciful or real, are capable of 
development. In saying this we do not wish to be 
| understood as poking fun at the reclaimer’s analogy, 
| which is certainly interesting and suggestive, and 
| the close examination of disinterested persons may 
| prove it to be well founded. 

Turning now to another aspect of our subject, a 
good deal of time has been spent in the past, and a 


| 
| 
| 
| 





considerable amount of ingenuity expended in 
devising schemes for reclaiming not only rubber but 
also the fabric cotton or wool which forms so large a 
proportion of many rubber goods. Pneumatic tires, 
for instance, consist, roughly speaking, half of rubber 
and half of cotton, and in the case of cord tire, the 
proportion of cotton is still higher. So far, however, 
no satisfactory method of reclaiming the cotton has 
been found, and its destruction by hot alkali or acid, 
according to the reclaiming process employed, is the 
universal practice. The matter has cropped up 
again during the last two years, because the bad 
time the reclaimers have experienced has naturally 
acted as a spur towards the discovery of any way of 
effecting a reduction in costs. Nothing tangible, 
however, has resulted, and now that business is on 
the mend, the main incentive to further research is 
lacking. 

A fact which has always militated against the 
greater progress of rubber reclaiming in this country 
is the ban in al] Government specifications of the use 
of the material. The clause, “No reclaimed, re- 
worked or de-resinified rubber is to be used,’ is to 
be found in practically all our Government specifica- 
tions, and its presence and persistence is much 
resented by reclaimers as a sort of slur on their 
business. We are not going to discuss the pros and 
cons of this contentious matter here, and shall 
merely say that the term reclaimed rubber has a 
somewhat wide significance, such rubber being found 
upon the market in many qualities and at many 
different prices. Therefore, as its detection when 
used in rubber goods is a matter of the greatest 
difficulty, it is not surprising that those who are 
willing to pay the price for first-class goods should 
take steps to insure themselves against imposition. 
The position, however, has changed during the last 
ten years, and, as we have shown above, firms of the 
highest standing testify to the advantage that is to 
be derived from the use of a certain proportion of 
high-grade reclaimed rubber. The time, then, would 
seem to have come for our Government departments 
to reconsider their ban, and indeed we believe that 
@ move in this direction was imminent and that 
reclaimed rubber was to be used in a certain large 
contract by permission of the War Office, when the 
end of the war put a stop to the whole matter. 

It is outside our present purpose to describe the 
methods of reclaiming rubber, methods in which both 
the chemist and the engineer have collaborated to 
good effect, the interest of the bulk of our readers being 
limited, we imagine, to the position and market for 
the rubber scrap which is the raw material of the 
reclaiming works. A remumerative reclaiming in- 
dustry means a fair price for scrap rubber, and 
although the large of scrap at the works will 
take some time to get through, it may be taken for 
granted that the higher price of raw rubber will 
reflect not only upon the reclaiming industry in the 
way of increased sales, but also upon the rubber 
scrap industry. Rubber tires may not rapidly attain 
to the figure of £20 a ton ruling not so many years 
ago, but they certainly need not be given away. 
With regard to the prices ruling for scrap rubber in 
England at the present time, we do not care to give 
figures, as so much depends upon the conditions and 
circumstances of each deal. In America the business 
is better standardised, and its organisation on the 
large scale is reflected in the issue of market reports 
giving the ruling prices. The following quotation 
from a recent report of the New York Rubber Scrap 
market may prove interesting as some sort of a guide 
as to home values. As prices show frequent changes, 
we are merely giving the rough equivalent in sterling 
of the cent per pound quotations: Inner tubes, £18 
to £20 per ton; pneumatic tire covers, £7 per ton ; 
solid tires, £14; mechanical rubbers, according to 
quality, £7 to £30 per ton. These quotations are 
for carload lots delivered at the reclaimers’ works, 
and it is most unlikely that any individual or firm 
having a small amount of waste rubber on which 
carriage has to be paid will realise at the above prices. 
As we have said, general conditions differ here from 
those in America, and transactions cannot be carried 
through on identical lines. The general position, 
however, as regards supply and demand does not differ 
greatly, and it is only natural that the upward trend 
of prices in the New York market should be reflected 
in dealings in rubber scrap in this country, and we 
shall be surprised if our long-time moribund market 
does not shortly show signs of animation. 

An interesting point with reference to reclaimed 
rubber has regard to how often it can undergo the 
process of reclaiming and continue to give a uniform 
product of recognised quality. It has been stated on 
good authority, that in America reclaimed rubber 
is used in the proportion of 1 Ib. to 3 lb. of new rubber, 
while in England the proportion is | lb. to 8 lb., so 
we see that in America, at all events, a good deal of 
the rubber used has certainly been reclaimed several 
times, and according to the reclaimers no deteriora- 
tion is apparent in the oft-reclaimed rubber, and the 
fact that the business has been going on and, more- 
over, progressing for so many years, certainly seems 
to bear out this contention. At the same time it 
should be said that the claim is not universally 
accepted by British rubber manufacturers, some of 
whom say they have proof to the contrary. With 





regard to this point, which does not call for elabora- 
tion here, we shall only say that experiments and 
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comparisons must be very carefully carried ovt, 
because, to repeat what we have already said, the 
generic term reclaimed rubber refers in trade ¢i:cles 
to products of widely different composition and value, 
which have been produced, moreover, by very different 
methods. 

To conclude, though our main object has been to 
draw attention to a welcome revival in a much- 
depressed industry, we have taken the opportunity 
of giving reasons for our belief that,even with no 
shortage of raw rubber, the business of reclaiming is 
quite unlikely to be abandoned. 








The British Industries Fair. 


No. IIL* 


We conclude below our description of engineering 
exhibits at the Birmingham section of the British 
Industries Fair, which closed on March 2nd. 

W. and T. Avery, Limited, of Soho Foundry, 
Birmingham, had a large selection of weighing 
machines, including one in which the major part of 
the balance is effected separately from the final 
adjustment, so that the greater part of the load may 
be roughly dumped on the platform, without fear 
of damaging the delicate mechanism, and the weight 
then finally adjusted. There was also a number of 


testing machines, most of which have already been 
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attachment, which is practically completed, will give 
the cutting jet a steady linear spoed regardless of the 
direction of motion. An interesting example of the 
kind of work turned out by the machine, which was 
shown in the stand, was the end plate for the 
laminated pole pieces of an electric generator for 
South Africa. These pole pieces are cut out with 
the jet in just over 17 minutes, whereas it used to 
take about 6 hours to saw them out. 

C.A.V. Small Tools, Limited, 181, Queen Victoria- 
street, London, E.C. 4, was showing the small bench 
lathe, which we described in connection with the recent 
Model Engine Exhibition, fitted up with an electric 
motor and some chucks, while the engineers’ tools on 
the stand included several new classes. 

Walter Frost, of Eagle Ironworks, Rochdale, had 
a number of machines for sheet metal work, including 
the set of bending rolls shownin one of our illustrations. 
One of the rolls of this machine has a sliding bearing, 
so that it may be pulled out of its housing and the 
work slipped off the end without it being necessary 
to spring it open. The two ends of ,the adjustable 
roll are raised or lowered simultaneously] by means 
of a pair of quadrants fixed on the opposite ends 
of a shaft. By means of an ingenious device this set 
of rolls can also be used for making square pipes. 
For this purpose a triangular bar is set between the 
| two faced rollers so as virtually to provide a right 
| angled corner on the upper roll. The plate to be bent 
is then clamped between the bar and the lower roll. 
By raising the adjustable roll the plate is bent round 
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AVERY STATIC BALANCING MACHINE 


deseribed in THE ENGINEER, and the static balancing 
machine shown in one of our illustrations. The 
body to be balanced is supported in a cradle pivoted 
upon hardened steel knife edges and bearings, the 
line of which is made exactly to coincide with the 
axis of the body under test. The smallest error of 
unbalance is immediately shown in terms of ineh- 
drams or inch-ounces by an indicating pointer 
against a graduated chart. The body may be turned 
through various angles while resting in the cradle, 
in order to determine the out of balance error at any 
position. This type of machine ean, of course, also 
be utilised for balancing much heavier and larger 
bodies, such as electric rotors, steam turbines, &c., 
with a corresponding degree of sensitiveness and 
accuracy. There was also, on this stand, an auto- 
matic and self-indicating scale for liquids, for such 
services as the weighing of sugar cane juice, fuel oils, 
chemical liquids, &e. It is particularly suitable for 
the precision measurement of the discharge from 
urface or of feed water. Its accuracy 
when weighing water is guaranteed to be within 0.1 
per cent., and, in striking contrast with all instruments 
the volumetric measurement of liquids, it is 
an exceedingly simple matter to check its accuracy 
at any time by observing the balance of a weighing, 
and to make any small adjustment found necessary 
by means of the compensating weight. In these 
scales the weigh hopper overturns to discharge, thus 
obviating the use of a valve which may leak or 
stick. A simple adjustment is provided, by means of 
which the hopper is made to remain in the overturned 
position for any desired length of time in order to 
ensure’ complete drainage when weighing viscous 
liquids. 

The Godfrey 


condensers 


fc rr 


Engineering Works, of Bouwndary- 
road, Westbury-avenue, London, N. 22, was ex- 
hibiting the oxygen jet cutting machine, which 
we have already fully described, fitted up in con- 
junction with a small electric oven for heating the 
oxygen on its way to the blow-pipe. Generally 
speaking, the machine has been little altered since it, 
was last exhibited, but some refinements have been 
added. For instance, the feed screwq are ‘now 
fitted with split nuts so that coarse adjustments can 
be made rapidly. The inventor told us that q new 


* No. IT. appeared March 2nd 





the corner, and the process may be repeated for all 
four corners so long as the resulting square pipe 1s 
large enough to embrace the top roll and the corner 
bar. 

The British Oxygen Company, Limited, of Angel- 


lit would go through a piece of steel 4in. by lin. in 
| 60 sec., of which time about 40 sec. was occupied in 
| the preliminary heating. The blow-pipe is fed across. 
the work by a small electric motor geared to a chain 
stretched along the joist that forms the bed of the 
machine. There was also on this stand a number of 
special cutting jets, such as one for cutting off rivet 
heads flush with the plate. In this case there are 
three orifices in line, the two outside ones being fo 
the acetylene used for heating, while the centre one 





FROST BENDING ROLL 


supplies the oxygen for cutting. Another blow-pip: 
was arranged for cutting out boiler tubes, just insic: 
the tube plate, while there was also one, of the injector 
type, for brazing and cast iron welding with coal gas 

The Taylor File and Tool Company, Limited, v1 
Farnley, near Leeds, had a large variety of files, cut 
specially for work on definite metals and showed 
under a magnifying glass, the filings produced. It was 
interesting to observe how the characters of the chips 
changed completely when an inappropriate file wa. 
used, but perhaps the most interesting item on thi- 
stand was a new round file having its teeth cut 
continuously round its surface so that it produces a 
true circle without it being necessary to twist the fil: 
during each stroke of the hand. 

The Firth-Brearley Stainless Steel Syndicat« 
Limited, of Sheffield, had an imposing display 
products made of stainless steel, most of which 
are familiar to our readers. The representative on 
the stand told us that some excellent small castings 
had just been made in stainless steel, but unfor 
tunately they had not arrived at the Fair when we 
left. b 

Frank Gilman, of Grange Works, Grange-road 
Smethwick, was showing a collection of the scaling 
tools, for pneumatic or electric operation, with which 
his name is generally associated, together with th: 
little self-contained set shown in one of our engravings 
It is driven by a 2} horse-power petrol engine, and is 
intended for operating rotary scaling tools. A 
friction wheel mounted on a swinging lever is brought 
into engagement with the engine fly-wheel and is used 
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GILMAN PORTABLE SCALING SET 


road, Edmonton, London, N. 18, had an interesting 
collection of metal cutting apparatus, including a 
machine for making straight cuts with ordinary town 
gas, at main’s pressure as the heating medium. We 
tried several cuts with this apparatus and found that 


to drive the scaling tool through a flexible shaft. 
The friction wheel can be disengaged from the engine. 
and-a Bowden -wire running alongside the flexible 
shaft is provided for stopping and starting the tool 
without_the workman having to go to the engine. 
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Our illustration shows the method of starting the 
engine by pulling on a short length of belt passed 


over the pulley. These little units are obviously 
very convenient for such work as scaling bridges, &c., 


where neither electricity nor compressed air supplies are 


available. 

The Fraser Patent Power Hammer Company, of 
Leven, Fife, had a spring hammer of rather unusual 
design, as shown in the accompanying illustration. A 
crank and slotted crosshead provide the reciprocating 
motion for the tup through the intervention of a 
voiled spring arranged in the bored guide. The belt 
pulley is mounted on an eccentric sleeve on the 
crank shaft. The driving connection between the 
pulley and the shaft is effected by two V grooved 
friction dises, which are engaged, or disengaged, by 
rotating the eccentric bush, through the link work 
and foot treadle shown. The same treadle is connected 
with a brake on the crank shaft in such a manner 
that when the friction discs are drawn apart the 
brake is put on. The hammer is made in three sizes, 
giving blows of 56 lb., 112 Ib., and 280 Ib., at speeds 
ranging about 200 revs. per minute. The power 
required is 2, 3 and 5 horse-power respectively for 
the three sizes. 

The Vono Company, of Duport Foundry, Dudley 
Port, Stafis., was exhibiting a very fine type of cast 
steel parallel-jaw vice, which, we were told, is being 
manufactured at a price comparing favourably with 
that of the usual cast iron type. Automatic and 
Electric Furnaces, Limited, 173-5 Farringdon-road, 
London, E.C. 1, had a large stand on which there 
were shown a number of Wild-Barfield hardening 
furnaces, but this subject has been dealt with so 
recently in Tur ENGINEER that it is unnecessary to 

















FRASER POWER HAMMER 

enlarge upon it here. Kelvin, Bottomley and Baird, 
299, Hither Green-lane, London, 8.E. 13, had a 
variety of instruments fitted with quartz mercury 
vapour lamps ; while the adjacent stand of the Park 
Royal Engineering Works displayed new types of 
cireuit breakers and a truck type of switchgear. 
Che stand of Royles, Limited, Irlam, Manchester, 
was furnished with examples of this firm’s products 
embodying the familiar Row tube. 

Hollings and Guest, Limited, of Thimble Mill-lane, 
Birmingham, had a number of hydraulic presses and 
a bundling machine, all very similar to those exhibited 
at the Fair last year; while Jones and Shipman, 
Limited, of Leicester, concentrated on the valve 
re-seating tool they exhibited at tlhe Model Engineering 
Exhibition. The Cape Asbestos Company, Limited, 
23, King-street, London, E.C. 2, displayed a wide 
range of the uses to which South African blue asbestos 
can be put, and we might mention that we overheard 
a chemist at the Fair commend the filter fabrics of 
this company strongly. Lucas Furnaces, of 45, New- 
hall-street, Birmingham, had some furnaces for 
tempering and heat treatment embodying a regenera- 
tive principle for the air supply; while Messrs. 
Gibbons, of Dudley, had a model of a continuous 
annealing furnace in operation. 

Productive British Grinders, Ltd., 38, Moseley- 
street, Birmingham, had some ingenious grinding 
spindles, for use on the lathe, in which a simple right 
and left-handed thread is used to keep in the lubricant 
and keep out the grit from the bearings. Ackroyd 
and Best, Limited, of Morley, near Leeds, showed 
several patterns of miners’ lamps, together with 
lighters for use in the mine and at bank. The 
exhibits of W. Canning and Co., Great Hampton- 
street, Birmingham, were of the familiar type asso- 
ciated with the electro-plating and polishing trade ; 
while Eyre and Sons, Limited, of Chesterfield, had a 


a deep and high gap for accommodating bent work 
J. Broughton, 41, Great Charles-street, Birmingham 


of machine presses and a new output meter. 


Among the other exhibitors there were Messrs 


Middlesex; E. H. Bentall and Co., 


ham ; 


any description. 








Superheater Tank Locomotives in 
Suburban Service. 


By F. W. Brewer. 


OTHER things being equal, the economic value of 
superheating in locomotives is affected, not by the 
type of engine, but by the kind of service on which 
the engine is employed. As a rule, the necessary 
degree of superheat can be more easily maintained 
on long and comparatively unbroken runs than when 
working traffic requiring frequent halts, with, con- 
sequently, the repeated opening and closing of the 
regulator. When the engine is running with steam 
on, the action of the exhaust keeps the fire-box 
temperature appreciably in excess of the temperature 
prevailing when the throttle is shut. Thus any work 
which is of an intermittent character, involving many 
stops, would appear, on the face of it, to be more or 
less unfavourable to superheating, according to the 
degree to which the heat available fluctuates. For 
this reason, the great majority of superheater loco- 
motives are of the tender type, being intended to run 
relatively long distances without stopping. In a 
number of instances, however, tank engines, some 
of them of exceptionally large size, with sufficient 
fuel and water accommodation to enable them to 
perform work corresponding with that of tender 
locomotives, are in use, principally in passenger 
service. In addition, there are nwnbers of super- 
heated steam tank engines engaged on local and 
suburban traffic, and it is in this connection that 
opinion is divided as to whether superheating is, 
or is not, advantageous. Considerable economy has 
resulted from the application of superheating to long- 
journey locomotives, irrespective of type. There- 
fore, despite the usually more unsatisfactory con- 
ditions obtaining in the case of short-distance stopping 
traffic, it is thought that some economy, even if a 
smaller percentage, might not unreasonably be 
expected with such traffic, if the apparatus be de- 
signed to give an adequate amount of superheating 
surface. In some instances, the results have been 
distinctly encouraging ; in others, just the reverse. 
The first line to apply superheating on any scale 
to tank engines in this country was the London, 
Brighton and South Coast. This company’s first 
superheater tank engines were built in 1907. They 
were 4-4-2’s with 2lin. by 26in. inside cylinders, 
6ft. 7jin. coupled wheels, 1281 square feet of heating 
surface, 24 square feet of grate area, and 160 Ib. 
steam pressure. They weighed in working order 
76 tons. These engines, tried on main line work 
against a non-superheater tank engine with 19in. by 
26in. cylinders, 1625 square feet of heating surface, 
180 lb. pressure, and weighing 73 tons, but of the 
same type, and generally otherwise alike, showed an 
economy, ranging over a period of six years, of over 
15 per cent. in coal, and approximately 30 per cent. in 
water consumption. The importance of the last- 
mentioned saving was demonstrated when, in 1909, 
two of the London, Brighton and South Coast Railway 
superheater tank engines took their turn in alternately 
running, in conjunction with a London and North- 
Western 4-4-0 non-superheater tender locomotive, 
the then through express train from Brighton to 
Rugby, and vice versd. The tank engines, it was 
found, could cover the 92 miles between Rugby and 
Croydon without stopping for water, their consump- 
tion being 19 gallons per mile, while that of the 
London and North-Western Railway tender engine 
was 36 gallons per mile, or nearly twice as much. 
On the other hand, on suburban work, a series of 
similar but slightly smaller 4-4-2 superheater tank 
engines failed to give any satisfaction on the score of 
economy in coal and water consumption. These 
particular engines had 20in. by 26in. cylinders and 
Sit. 6in. coupled wheels; the evaporative surface 
proper was 883 aquare feet, the grate area 17.43 
square feet, and the steam pressure 170 lb. per square 
inch. There were 18 superheater elements as com- 
pared with 21 elements in the case of the larger 4-4-2 
class. This difference may have had some effect on 
the results, but the non-success of the suburban series 
was attributed chiefly, if not entirely, to the inability 
of the engines to maintain a high degree of super- 
heat for a sufficient length of time to ensure economy 
in coal consumption, in consequence of making 
several stops. 


Limited, 135, Finsbury-pavement, London, E.C. 2, 
showed the patented “‘ nibbling ’’ machine, for cutting 
out awkward shapes in sheet metal, that we have 
already described, together with a new pattern with 


exhibited some guards for protecting the operators 


Accles and Pollock, of Oldbury, Birmingham; the 
Edison and Swan Electric Company, Ponders End, 
Heybridge, 
Maldon ; Geo. Salter and Co., West Bromnwich; the 
Delta Metal Company, Dartmouth-street, Birming- 
and the Consett Iron Company, but their 
products are too well known to our readers to need 


the Great Eastern Railway in the case of local traffic. 
For this line, two 0-6-2 tank engines were built in 
1914 for trial purposes. One was fitted with a super- 
heater, the other engine working with saturated 
steam. Except for the unavoidable differences in 
heating surface, both locomotives were alike and 
weighed about 614 tons. The cylinders were 1l8in. 
by 24in.; the coupled wheels were 4ft. l0in., the 
grate area was 17.7 square feet, and the boiler pres- 
sure 180 lb. per squareinch. The heating surface of 
the non-superheater engine was 1394.2 square feet, 
while that of the superheater engine was 1291.7 
square feet, of which 102.4 square feet were con 
tributed by the superheater elements of the steam 
tubes. These engines were engaged in working 
suburban passenger trains which made thirteen stops 
in 165 miles in a booked time of 55 minutes. On 
this service, the coal consumption of the super- 
heater tank engine was 3 per cent. less than that of the 
saturated steam locomotive, and the water con- 
sumption about 10 per cent. less. 

Nevertheless, with an engine of the same type, the 
Great Northern Railway has effected a saving of 
18.7 per cent. in coal. In 1918, this company 
equipped one of its 0-6-2 suburban tank engines 
with a superheater, and ran it in competition with a 
number of otherwise identical, but saturated steam, 
tank engines. Apart from the fitting of the super- 
heating apparatus itself, the only change made was 
the substitution of balanced slide-valves for the 
ordinary valves with which the engine was formerly 
provided. The non-superheater engines had, there- 
fore, unbalanced valves, All the engines were 
employed in the London suburban district of the 
Great Northern Railway, and under the same con- 
ditions of ,working. No special observations were 
made, a fact which renders the economy obtained 
with the superheater engine all the more noteworthy. 
Covering a period of about four years, the coal con- 
sumption of that locomotive averaged 52.3 lb. per 
mile, as compared with 64.4lb. per mile for the 
saturated steam tank engines, equivalent to an 
economy for the former of 18.7 per cent. This, it 
will be seen, is a very satisfactory figure. The 
dimensions common to both classes were :—Cylin- 
ders, 18in. by 26in. ; coupled wheels, 5ft. 8in. ; grate 
area, 19 square feet; steam pressure, 175 lb. per 
square inch. The superheater engine had 1164 
square feet of heating surface, including 192 square 
feet in the superheater steam tubes, and weighed in 
working order 64 tons 18 cwt.; The non-superheaters 
weighed 65 tons 17 cwt., and had 1250 square feet of 
heating surface. The Great Northern Railway has 
now a large number of 0-6-2 superheater tank engines, 
the later examples having 19in. by 26in. cylinders. 
Another line which has lately been investigating 
the question is the North Staffordshire Railway. 
The engines used in these tests were also of the 
0-6-2 type. The company’s experience with super- 
heater tank engines, however, dates from 1911. In 
that year superheating was applied to a number of 
4-4-2’s, and a year or two later to some 0-6-4’s. 
There were no saturated steam tank locomotives of 
these or other designs with which to make suitable 
comparisons. The non-superheaters included tank 
engines of the 0-6-2 notation, and when in 1920 an 
additional series of them was under construction, it 
was decided to fit one of them with a superheater, 
and to test it against the others of the same type and 
dimensions. All the engines employed in the trials 
had 18}in. by 26in. cylinders, 5ft. coupled wheels, 
19.5 square feet of grate area, and 175 Ib. per square 
inch pressure (afterwards reduced to 160 lb.). The 
slide-valves were unbalanced. The superheater 
engine weighed 64 tons 19 ewt. and had 1131 square 
feet of heating surface, 195 square feet being fur- 
nished by the superheater steam elements. The 
other engines had a total heating surface of 1000 
square feet, and their weight in working order was 
63 tons 17 ewt. Three of the engines were put to 
work local stopping trains, viz., the superheater and 
two non-superheaters. The average distance between 
the stations was rather greater than in the case of the 
London suburban lines, and this factor possibly 
explains the relatively high percentage of economy 
recorded. Generally, the saving in fuel was 20 per 
cent. in favour of the superheater tank engine, and 
this figure is approximately the same as that obtained 
in long-journey service. The economy in water 
consumption varied from 16 per cent. to 24 per cent. 

It will be remarked, therefore, that as regards the 
different lines mentioned in this article, the results 
shown are somewhat conflicting, the ¢oal economy on 
local passenger traffic varying from nil up to 20 per 
cent. It would appear that the closer the stations 
are together, and the greater the number of stops 
in a given distance, the smaller may be the economy 
to be expected, all other things being equal. The all 

important condition to be fulfilled is the rapid genera- 
tion of the superheat, and in order to effect this the 
Great foie’ Railway has tried a form of super- 
heater similar to that used on the Continent for 
engines working stopping trains. Briefly, the appar+ 
atus simply consists of a larger number of elements 
than usual, the steam tubes being double loops of 
smal] diameter, housed within smoke tubes of 2}in. 
to 3in. in diameter, of which latter there are con- 
siderably more than when the smoke tubes are of the 
normal size of 5jin. The Great Central, in fact, has 
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fine display of hemp ropes. J. B. Stone and Co., 





Only slightly better results have been obtained on 


in some boilers used 3in. fire tubes throughout, with 
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@ single superheater element in each tube. So far as 
this railway is concerned, however, no advantage in 
the matter of a more rapid rise in steam temparature, 
as compared with the ordinary large smoke tube type, 
has been noticed. Another factor that might be 
mentioned is the possible influence of driving wheel 
diameter, in connection_with the time taken to fill 
and empty the cylinders after starting, with the 
resultant effect on the exhaust, and, therefore, on the 
fire. The*smaller the wheel the more quickly will 
the beats follow each other, and the sooner, it might 
be argued, will the exhaust increase the draught 
through the fire-box, and the sooner will the desired 
degree of superheat be reached. The North Stafford- 
shire tank engines, with 5ft. wheels, saved 20 per 
cent. in coal; the Great Northern, with 5ft. 8in. 
wheels, 18.7 per cent. ; the Great Eastern engines, 
with 4ft. 10in. wheels, 3 per cent. ; while the London, 
Brighton and South Coast express tank engines, with 
6ft. 7jin. wheels, saved 15.4 per cent. The results, 
consequently, are not sufficiently conclusive in 
establishing a definite relationship between driving 
wheel diameter and economy, as determined by the 
more or less rapid attainment of the superheat. 

In the case of main line locomotives, some addi- 
tional economy is taken to accrue from the making of 
as full a use as possible of the expansive properties 
of the steam ; that is, by notching up the valve gear 
to give a relatively short cut-off in the cylinders. 
On local traffic, especially where the stations are 
close together, and the time taken in covering the 
distance between each stop correspondingly short, 
there is not the same scope for linking up, and the 
engines are run with a comparatively late cut-off, 
primarily to enable them to accelerate quickly. As 
against this disadvantage, the later cut-off gives a 
stronger pull on the fire, due to the higher terminal 
pressure, so that the action of the exhaust under 
these conditions helps to raise and maintain the super- 
heat, though not necessarily, per se, to the degree 
which is essential to the fullest, or any, economy, 
according to the frequency of the stops made. It is 
well known, in short, that the harder the engine is 
worked, and the later the cut-off, within limits, the 
greater will be the superheat. Hence, it would seem 
that the problem of invariably obtaining economy 
in eoal consumption with superheater tank engines 
engaged on local or suburban work, requires further 
research, in view of the widely different results 
obtained. It would appear, all the same, that 
economy is possible. 








The Control of the Speed and 
Power Factor of Induction Motors. 


Tue second lecture of the series on “‘ The Control of 
the Speed and Power Factor of Induction Motors’ was 
delivered by Professor Miles Walker at the headquarters 
of the Institution of Electrical Engineers on Monday, 
February 26th. Dealing with rheostatic control in the 
rotor circuit, the lecturer said that the connection of 
resistance with the rotor winding was only to be recom- 
mended when the change of speed was required occa- 
sionally or when the total drop in speed was so small that 
it was cheaper to waste the slip power than to turn it 
back into the system. The main cases where rheostatic 
control is employed were the following :—(1) In starting, 
where the total energy wasted in the starting bears a 
reasonably small proportion to the energy of the total 
run, as, for instance, where a motor has to be started 
up once a day. Haulage motors of medium size were 
sometimes arranged for rheostatic control and were 
reasonably efficient where the wind was a long one. For 
traction work where two induction motors were connected 
in cascade the control was virtually rheostatic and the 
cascade connection reduced the energy wasted in the 
resistance. (2) In fly-wheel motor generators where it 
was necessary to reduce the speed of the induction motor 
in order to allow the fly-wheel to give out its energy 
rheostatic control was often employed. Even motors 
directly coupled to rolling mills might be used with 
rheostatic control where a heavy fly-wheel was used to 
take the peak loads. 

The simplest arrangement for fly-wheel motor generator 
sets, it was explained, was to put a permanent resistance 
in circuit with the rotor so as to give the required drop in 
speed at full load. This was not efficient because there 
was a greater waste of energy than there need be during 
the time when the fly-wheel was gaining speed and at 
light loads. Moreover, the load on the motor was not 
equalised. Another method was to arrange a number of 
automatic contactors so that they cut in resistance in 
steps as soon as the load on the motor reached a pre- 
scribed limit and go that they cut out steps as soon as the 
load fell below another prescribed limit. 

Load diagrams for these two methods were exhibited. 
On a mill demand of 750 horse-power the constant resist- 
ance method gave a maximum demand of 480 horse- 
power, whereas the ‘‘ notch back’’ contactor method 
did not call for more than 350 horse-power. 

The most satisfactory rheostatic control for fly-wheel 
sets, Professor Walker stated, consisted of a continuously 
variable rheostat such as a liquid controller worked by a 
motor whose torque varied with the load on the motor. 

A suitable rheostat, the lecturer said, consisted of three 
earthenware cylinders, one for each phase and containingan 
electrolyte. In each cylinder there wag a plunger capable of 
being raised and lowered so as to increase or decrease the 
resistance between plunger and a conductor at the base 
of the cylinder. The plungers were operated by means of a 
counterpoised arm from the retor of the motor magnet. 
The winding of the motor magnet was connected to the 
secondaries of series transformers ; the primaries of these 
being in series with the stator of the induction motor to be 





controlled. Any increase of the load of the motor above 
a@ prescribed limit caused the motor magnet to lift the 
plungers and increase the resistance so that the eurrent 
drawn by the motor was not excessive as the motor slowed 
down and energy was given up by the fly-wheel. 

In the weir type liquid rheostat the depth of liquid 
between the electrodes is increased or diminished by 
the raising of a weir by the motor magnet. 

The problem of changing the speed of an induction motor 
fed from generators on a ship, Professor Walker went on 
to explain, was simplified by reason of the fact that the 
speed and voltage of the generator could be altered at 
will. Some problems of interest had arisen in connection 
with the driving of battleships in which it is desired to 
provide two speeds, one for cruising and another for 
driving the ship at its highest attainable speed, the 
“fighting "’ speed. A very large number of solutions had 
been put forward for making the semi-permanent change 
in speed between cruising and fighting. 

The method which had found most favour in the United 
States where a number of battleships had been fitted with 
electric propulsion was the method of pole changing. 

The fighting speed was usually about 50 per cent. 
greater than the cruising speed, and required about 3.5 
times as much power. It was, therefore, usual to arrange 
one turbine or one set of turbines for supplying the power 
on cruising and a greater number of turbines for the 
fighting speed. One of the requirements was that the 
induction motor should be capable of giving a very high 
torque when it was switched over from full speed ahead 
to full speed astern. 





Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. 





RAILWAY SIGNALLING. 


Sir,—In the Retford accident blame can apparently be 
attached to no one. The patchy nature of the fog leaves the 
question of calling out fog men a matter of locality and opinion, 
and the driver on not hearing his fog signals is entitled to assume, 
as you point out, that he has the road; in fact, it is probably 
only a man of experience that would have the nerve to “ carry 
on ” through such a station as Retford in the absence of positive 
confirmation, and if he had not been able to see his signals, and 
it is a pathetic feature of this accident that such should be the 
case. We are judged by results in this world, but for all that 
the conditions surrounding the Retford accident were those 
which might well have embodied a disaster of the first magnitude, 
and it is doubtful if they could be repeated with so small a death 
roll. Under these circumstances, it is reasonable to ask whether 
the risk of this class of accident may be materially reduced. 
There are three ways of doing it. (1) As you point out, by adopt- 
ing automatic train control, which is, however, costly, and also, 
in the opinion of many, abolishes too completely the driver's 
responsibility ; (2) repeat foot-plate signals, as recommended 
by your correspondent, Mr. J. Jackson; and, lastly, the still 
simpler and obvious method of appointing a pilot observer or 
look-out on all the “ crack’ trains. This man would not ride 
on the footplate, but, as at sea, would be isolated in a special 
look-out box and would have nothing but signals to watch. It 
would also be his business to communicate every observation, 
positive or negative, to the driver, and to obtain the driver's 
confirmation, just as the look-out at sea reports to the officer of 
the watch. The observers coul4 well be drivers due for promo- 
tion, or might often be men at present pensioned by the com- 
panies for accidental mishap to a limb, for so long as his sight and 
intelligence is in order, no disability need fall upon him owing 
to the loss of a leg or an arm, and when engaged in such work, 
naturally his station would be in a shelter hut provided on the 
bogie. I am aware that many years ago Punch suggested the 
binding of a director to the boiler top as a wholesome preventa- 
tive, but what Punch wrote in jest may reasonably be applied 
to-day in earnest without any very heavy outlay of capital 
and to the great increase of safety of the travelling public, who 
has a right to expect that preventable accidents shall be eli mi- 
nated more completely than has recently been the case. 

Bawtry, Yorks., March 5th. 5S. P. Curistre. 


WHAT DO EMPLOYERS WANT? 


Sir, —Daring the past twelve months I have replied to a large 
number of advertisements in your and other papers, and have 
searcely ever received a reply, although I am sure my qualifica- 
tions must be equal, if not superior, to those actually required 
by some of the advertisers. As an associate member of the Insti- 
tution of Civil Engineers, my training, both in theory and prac- 
tice, cannot be denied, owing to the strict method of election 
to corporate membership of the Institution, and I have never 
asked anything but a most reasonable salary; in fact, I think 
in some cases too low. 

It would at least do no harm if employers would acknowledge 
receipt of letters applying for posts, as one is often at a loss to 
know the reason why an application has not been successful, 
whether too high a salary has been asked or whether a man with 
qualifications and training coinciding more nearly with require- 
ments has been found, because I think whatever post is vacant 
it is very doubtful whether an applicant is ever found whose 
experience exactly coincides with what is required. 

March 2nd. A.M, Inst. C.E. 


A WARNING TO INVENTORS. 


Sm,—We were interested to read in your issue of February 
16th a letter from Captain G. Drury Coleman, organising 
secretary of the Institute of Patentees, with which he enclosed 
a copy of a circular letter received from a German corfespondent 
in Bonn. This company received a similar communication 
from the same German source, and a second communication in 
the form of a post-card has now come to hand. 

FERRANTI LIMITED. 

Hollinwood, Lancashire, March 3rd. 

















Proposed Second Isthmian Canal, 


AcITaTION prevails among certain of the Central 
American States regarding the Nicaraguan Canal project, 
which, after lying long dormant, has been actively revived. 
Four out of the six States concerned have at various 
times protested against any second isthmian waterway 
being constructed and exclusively owned by the United 
States. Honduras and El Salvador particularly feol 
that they would be adversely affected by the construction ; 
while all, with the exception of Panama, claim that a 
North American coaling station established at Fonseca 
Bay, which not only touches Nicaragua, but also Hon 
duras and El Salvador, would curtail the sovereignty 
of these republics and prove a possible menace to their 
automony. They point out further that while the Panama 
Canal has brought them no additional commercial pros 
perity, as was promised, any advantages to be derived from 
the cutting of a canal through Nicaraguan territory cannot 
be accurately gauged, nor can any commercial prosperity 
attend Nicaragua itself unless more activity is to be 
displayed in the development of its resources, for which 
no provision is made in the United States Treaty. 

On the other hand, it is freely recognised that from 
the building of this waterway undoubted advantages 
would accrue to the United States as forming an adjunct, 
and not a rival, to the Panama Canal, which has now 
become so congested with freights passing from the Colon 
to the Balboa side of the isthmus that vessels in transit 
can no longer be handled with sufficient expedition. 

The conception of the Nicaragua route dates from 183s, 
when one Aaron Clerk, Mayor of New York, memorialised 
Congress in the interest of a waterway planned to connect 
the Atlantic and Pacific oceans. Among others who 
recommended the adoption of this route was John L. 
Stephens, deputed by President Van Buren to report on 
the project; while John Bailey, an engineer, was sent 
out by an English company to survey the Nicaraguan 
route and negotiate for a concession. The latter advocated 
a route extending from San Juan—now Greytown—to Lake 
Nicaragua, across the lake to Lajas, and thence to San 
Juan-del-Sur on the Pacific. The right of transit across 
the isthmus of Panama was finally secured in 1848, while 
that across Nicaragua followed afew years later. 

An alternative route, upon which construction was 
decided but never proceeded with, called for the cutting 
of a ship canal from Greytown to any point on the Pacific 
by way of the San Juan River, Lake Nicaragua, and the 
Tipitapa River, or any other waters within Nicaragua's 
jurisdiction. 

In December, 1884, a treaty was negotiated between 
the United States and Nicaragua for a canal to be owned 
by the two contracting parties. This treaty was afterwards 
withdrawn and a concession was granted, in 1887, to 
Sefior A. G. Menocal for the building of a ship canal from 
Greytown to Brite. As the canal would affect Costa 
Rican territory, the consent of that State had to be 
sought, and was obtained. A similar concession was 
secured in 1888. Work upon construction was actually 
commenced in October, 1889, but suspended in 1893. 
It was not until 1913 that the United States, through their 
Minister to Nicaragua, negotiated a contract with that 
republic to build an inter-oceanic canal across the isthmus 
by one or two alternative routes. Both Costa Rica and 
Honduras protested against the treaty, which, however, 
was carried through. The contract was at first, in March, 
1915, refused endorsement by the United States Senate 
Committee on Foreign Relations, but in February of the 
following year the Senate ratified the treaty, thus enabling 
the United States not only to acquire the canal route in 
perpetuity—as in the case of Panama—but also the right 
to build a naval station on the Bay of Fonseca, together 
with the acquisition of Great Corn and Little Corn Islands, 
which, it was claimed, were necessary to protect the 
Panama Canal in time of war. 

The United States undertook to pay Nicaragua an 
indemnity of 3,000,000 dollars (£600,000) “‘ to be applied 
on national indebtedness or other public services with 
the advice of the United States Department of State.” 
Similar terms, it is understood, have now been offered to 
Costa Rica upon condition of that republic withdrawing 
its objections ; it is thought that the offer will be accepted. 
The republics of Guatemala, Honduras and El Salvador 
have still to be reckoned with. Although the subject does 
not appear upon the agenda, it is intended to raise the 
question of the Nicaraguan project, and to present objec- 
tions against it, at the Pan-American Conference to be 
held at Santiago-de-Chile during the present month. 

Sight is not lost either of the volcanic dangers attending 
the construction of @ canal in this part of the world, which 
is so frequently subject to seismic disturbances. Geolo- 
gists who have studied the matter have deemed it necessary 
to draw a distinction between the Lesser Antilles, which 
are mainly volcanic, and the Greater Antilles, to which the 
Danish Antilles belong. In the latter it is contended that 
there has been no manifestation of subterranean fire since 
man appeared on earth. In other words, while on the 
Isthmus of Panama there is little likelihood of volcanic 
activity, in Nicaragua it is always to be apprehended. 
Apart from physical disadvantages, however, the cost of 
maintenance and operation of a Nicaraguan waterway is 
expected to be higher than that at Panama. As designed, 
the former would have twenty-four locks instead of twelve, 
in pairs, as on the Panama Canal. The cost of the Nica- 
raguan route, originally estimated at £28,000,000, would 
to-day be nearly: doubled, compared with £80,000,000 
expended to date upon the Panama Canal, 








Royau Instirution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, March 
5th, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The death of Professor Réntgen was reported to 
the meeting’ and « resolution of condolence with the family 
peut The Countess of Winchel Maharaj Kumar Rajendra 

ingh, of Jhalawar, Dr. Cecil Birt, Miss Elinor Busk, Mrs. 
A. ¥. C. Freeman, Mrs. Norah Gribble, Mias M. M. Grimes, 
Mr. G. P. Moyles, Dr. Nathan-Raw, Mrs. J. A. Robinson, Miss 
T. C Trench, and Mr. A. G. Watkins were elected members, 
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A Seven-Day Journal. 





The London Terminal Aerodrome. 


For some considerable time attention has been 
devoted in aeronautical circles to the desirability of 
moving the London terminal aerodrome from its 
present site at Croydon to some other more con- 
venient situation. The Civil Aviation Advisory 
Board has had the matter under close consideration, 
and has now submitted a report to the Secretary for 
Air. It has come to the conclusion that of the two 
other existing aerodromes near London that at 
Cricklewood would not be suitable for heavy traftic 
by reason of the up-hill “ take off’ which it has in 
one direction. The Hendon Aerodrome is more suit- 
able, but as it is not likely to be built over in the 
immediate future, the committee recommends that 
it should not be purchased for the present but re- 
garded as a reserve aerodrome. Twelve sites for 
new aerodromes were considered, but only two are 
specially mentioned in the report, namely, those 
at Gunnersbury Park and at Wormwood Scrubbs. 
To clear the first named area and erect the necessary 
buildings would cost, it is estimated, about £500,000. 
The second named site would involve an expenditure 
of hardly less a sum, and is on the small side. The 
proposal to form an aerodrome by roofing over one 
of the London railway termini is noted in the report. 
It is rejected as impracticable for the present, but is 
not to be lost sight of. The final conclusion arrived 
at is that the best method of improving London’s 
aerodrome facilities is to enlarge the Croydon ground 
and extend the building accommodation thereon at 
an estimated expense of £225,000, and to acquire the 
Gunnersbury site with a view to its possible use in 
the future as an aerodrome. 


An Anglo-Scottish Fusion. 


lv is announced that an exchange of shares has 
been effected between Swan, Hunter and Wigham 
Richardson, Limited, and John G. Kincaid and Co., 
Limited, Greenock. Messrs. Kincaid own the 
Clyde Foundry and Engine Works, and were estab- 
lished in 1868. The firm’s capital is £750,000, and 
its workpeople number in normal times about 2500. 
rhe output consists of marine engines and boilers of 
all types and sizes, the annual capacity being about 
70,000 indicated horse-power. Swan Hunter were 
established in 1860, have a capital of £9,000,000, 
and employ normally about 20,000 workpeople. 
rhe company has already a connection with the 
Clyde by virtue of the interest which it acquired in 
June last year in the North British Diesel Engine 
Works (1922), Limited. 


Cornish Radium. 


AccorRDING to a West Country newspaper, the out- 
put of uranium ore frem the South Terras Mine in 
the Fal Valley, Cornwall, is now being treated for 
the recovery of radium direct at the mine head, 
instead of being, as formerly, crushed and shipped to 
France, where a separate company owning works 
near Paris undertook the extraction of the radium. 
Long before the Curies made their historic discovery 
the South Terras uranium ore—pitchblende—was 
mined and exported, principally to Germany for the 
manufacture of luminous paint. It is recorded that 
at one time it was even used, locally, for the building 
of houses. With the war the export business came 
to an end, and subsequently, on endeavouring to 
resume it, the company owning the mine, the Société 
Industrielle du Radium, found the cost of freights 
excessive, while if the radium extracted from the ore 
were brought back to this country, it would be 
subjected to a duty of 33} per cent. ad valorem. 
It was, therefore, decided to undertake the extrac- 
tion at the mine. The necessary plant was com- 
pleted in January, and work was begun early in 
february. The processes involved are, however, 
lengthy and expensive, and it is anticipated that 
several weeks will yet elapse before the first sample 
of pure radium bromide is produced. The capacity 
of the plant is given as between 300 and 400 milli- 
grams a month. The present selling price of radium 
bromide is £11 per milligram. The Colorado mines 
have now practically ceased to produce radium, and 
although there are said to be huge deposits of radium- 
bearing ore in the Belgian Congo, it is believed that 
a ready market will be found for all the radium that 
may be produced, and that other Cornish pitchblende 
mines, such as the Tolgarrick mine, may expect to 
receive a new lease of life. 


of 


Gasworks Explosion at Birmingham. 


AN alarming explosion occurred on Sunday morning 
at the Birmingham Corporation's Saltley gasworks, 
as a result of which fifteen men were injured, three of 
them seriously. The explosion was very violent, 
and was accompanied by a huge tongue of flame, 
which quickly set fire to a wooden cooling tower. 


the time, the operation having been in progress since 
the previous day. Although the exact cause of the 
explosion has not yet been completely determined, 
it is believed to have been due to the spontaneous 
combustion of finely-divided particles of carbon in 
the main. It is obvious that a close investigation of 
the facts of the case is called for, since without doubt, 
if the tentative explanation advanced is correct 

and the analogy with a coal-dust explosion in the 
Eskmeals experimental gallery predisposes us to 
believe that that explanation may be correct—other 
mains at other gasworks may conceivably be in a 
condition similar to that which led to the accident 
at the Saltley Works. If it should be established 
that precautions are necessary in the opening up of a 
gas main, the basis of the treatment required seems 
to be indicated by the results achieved at Eskmeals 
with stone dusting. ; 


L.C.C. Tramways and German Rails. 


Like other public bodies recently, for example, the 
authorities at Glasgow, Edinburgh, and Hull, the 
London County Council has had to decide whether it 
should accept low-priced foreign tenders for tramway 
material or pay more money and retain the work in 
the country. It is requiring a supply of track rails 
and fastenings, totalling 3300 tons, over a period of 
six months, or alternatively 4900 tons over twelve 
months. Of the tenders received the lowest figures 
were quoted by the Phoenix Works—Otto Wolff and 
Co.—of Cologne, the prices asked being £28,376 and 
£41,919 for the smaller and larger quantities respec- 
tively. The North-Eastern Steel Company, of Mid- 
dlesbrough, quoted £39,370 and £58,351; and the 
Cargo Fleet lron Company, also of Middlesbrough, 
£47,910 and £71,034. In all three cases it may be 
noted the ratio of the larger to the smaller sum 
quoted is exactly equal to the ratio of the larger to 
the smaller quantity, a fact which seems to indicate 
that British and German steel works regard the out- 
look for the future similarly, although, as we know, 
the respective conditions are far from being the 
same. At the meeting of the Council on Tuesday, 
the Highways Committee, with the concurrence of 
the General Purposes Committee, reported that it 
had decided to accept the tender of the North- 
Eastern Steel Company for the larger amount. 


A London-Birmingham Motor Road. 


On the authority of a provincial newspaper we 
have it that plans are being prepared for the con- 
struction of an entirely new road between London 
and Birmingham for the exclusive use of mechanic- 
ally-propelled vehicles for the carriage of goods and 
fast passenger traffic. The road would be of concrete, 
50ft. in width and 91 miles long, and including land, 
bridges, and so on, would involve an estimated capital 
expenditure of £6,500,000. It would have no gradients 
steeper than 1 in 40, and no curve of less radius than 
one quarter of a mile. The work would be undertaken 
by private enterprise, and income would be derived 
from a toll levied on the vehicles using the road on a 
tonnage basis. It is claimed that the use of the road 
would save 20 to 35 per cent. transport charges. 
The road would touch Aylesbury, Banbury, Leaming- 
ton, Dudley, West Bromwich, Smethwick, Walsall, 
Wolverhampton, and Coventry, and would probably 
ultirnately be extended to afford communication 
with Manchester and Liverpool. No information, 
we understand, has so far reached the Ministry of 
Transport regarding this project, but it is stated that 
there is no reason why a private company should not 
acquire land for the purpose of constructing such a 
road. 


Imperial Wireless Communications. 


THE announcement made by Mr. Bonar Law in 
the House of Commons on Monday regarding the 
Government’s policy in the matter of Imperial 
wireless communications, puts an end to a lengthy 
period of indecision and inactivity. Work on the 
Empire Wireless Chain was begun in 1913, but at 
the end of 1914 the Government cancelled its con- 
tract with the Marconi Company. Nothing was 
done in the matter during the war. Subsequently a 
committee was appointed to consider the matter, 
and recommended that the Government, in con- 
junction with the Dominions, should own and operate 
a complete chain of wireless stations. Although this 
recommendation was adopted by the Government, 
delay occurred, and the Dominions entered into 
contracts for, or adopted the policy of, constructing 
independent stations capable of giving direct com- 
munication with Great Britain without intermediate 
links. The new policy recommended by the Imperial 
Communications Committee and approved by the 
Government is to permit private enterprise to par- 
ticipate in wireless telegraphy within the Empire. 
Licences are to be issued for the erection in this 





It occurred in the Mond gas plant section. The 
main connected to this plant was being cleaned at 





addition, as a measure of national security, it has 
been decided that a Government-owned station 
communicating with the Dominions shall be erected 
in this country at the earliest moment. This Govern- 
ment station, it is proposed, should be available 
for commercial as well as service messages, so that 
in effect it would compete with the proposed privately - 
owned stations. If the new policy is given full effect, 
it is generally agreed that within two years from now 
this country will possess the most efficient wireless 
system in the world. 


Accidents in Shipyards. 


Reptyinc to Mr. Trevelyan, the member for 
Central Newcastle, the Home Secretary on Tuesday 
gave figures showing the reported number of acci- 
dents, fatal and otherwise, in British shipbuilding 
and ship-repairing yards. In the three years 1912, 
1913, and 1914, the numbers were 15,863, 17,736, 
and 16,547. Figures for the years 1915-1919 are 
not available, but in 1920 the number of accidents 
was 15,452; in 1921, 11,447; and in 1922, excluding 
Irish yards in this case, 7744. The figures very 
clearly reflect the state of activity prevailing in the 
yards. In view of the serious number of accidents 
in the industry, the Home Sécretary is considering 
the desirability of instituting a special investigation 
into the means necessary to secure a higher standard 
of safety. 


Patent Fuel and Road Tarring. 


Tue high cost of pitch, now about 165s. per ton, or 
three times as much as in pre-war days, has placed 
the South Wales patent fuel industry in a difficult 
position, so much so that the manufacturers are 
endeavouring to make themselves independent of 
British tar distillers by turning to America for 
supplies, and in particular by investigating the 
possibility of using pitch derived from oil. The local 
manufacturers’ association recently circularised public 
authorities in South Wales, suggesting that natural 
bitumen and other substances might be used instead 
of coal tar and pitch for road-making and spraying 
purposes. The National Gas Council has now issued 
a statement criticising the patent fuel manufacturers’ 
attitude. Since patent fuel consists of about 92 per 
cent. of ** duff,’ or small coal, and 8 per cent. of pitch, 
it is obvious, it is pointed out, that the cost of patent 
fuel is influenced to a far greater extent by the cost 
of small coal than by the cost of pitch. It is further 
stated that the bitumen substances suggested as 
substitutes for tar and pitch for road-making purposes 
are of unproved value, and that the methods adopted 
by the fuel manufacturers in connection with the 
whole question are those of an interested trade, and 
are designed to obtain pitch below its market value. 


Sixty Years Ago. 


Our issue of March 6th, 1863, contained an 
account of some experiments conducted at Shoebury- 
ness with a view ostensibly to testing the Inglis 
shield, a form of armour for exposed portions of 
fortifications and for casemated batteries facing the 
sea, and consisting of double slabs of wrought iron 
bolted together and having an overall] thickness of 
l2in. or 13in. Reading between the lines, it seems 
evident that the occasion was really used to test 
the relative merits of the guns designed by Mr. 
Whitworth, Sir William Armstrong and Mr. Lynall 
Thomas. The first shot fired against the shield 
weighed 137 lb., and was discharged from the Whit- 
worth 7in. muzzle-loading rifled gun, the propellant 
being 25 lb. of powder. The projectile was hardened 
and had a flat head and buried its nose in the shield 
to a depth estimated at 4in. to 5in. The second shot 
was a 100]b. wrought iron sphere discharged from 
the Armstrong smooth-bore muzzle-loading gun with 
the same amount of propellant as before. The 
shield was indented 2}in. deep and cracked on the 
inner side. The third shot was fired from the Arm- 
strong 300-pounder muzzle-loading shunt rifled gun, 
‘““a tremendous piece of ordnance weighing no less 
than 11} tons, which is altogether so vast in its pro- 
portions, as according to our present notions, to 
preclude the idea of its being used on board ship.” 
The shot used weighed 230 lb. and the propellant 
45 lb. It indented the shield and cracked an outer 
plate. Mr. Lynall Thomas’ Tin. muzzle-loading 
gun,‘ rifled on a very peculiar principle,” and capable 
of throwing a shot weighing 150 lb. or even 200 lb., 
with a charge 6f only 25 lb., was next tried against 
the shield, with great trepidation, however, on the 
part of Mr. Thomas. The target was shaken and 
indented. The Whitworth and the Armstrong guns 
were again fired at the shield, and finally the Thomas 
gun was for the second time directed against it. 
On this occasion the inventor's fears were justified. 
It had, to his knowledge, been overbored in the 
breech, and when fired “* burst into fragments like a 
gigantic shell,’ without, however, injuring anyone. 





country of stations capable of communicating with 
the Dominions, Colonies, and foreign countries. .In 


The shield was declared the victor of the day. 
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Modern Power Rectifiers. 


On Friday, March 2nd, Mr. R. L. Morrison, of 
Power Rectifiers, Limited, delivered an interesting 
lecture on “ High-power Mercury Arc Rectifiers, 
with special reference to Traction Service,’ before 
the Electrical Power Engineers’ Association at the 
Institution of Electrical Engineers’ headquarters. 
Having referred to the field which is open for a static 
alternating-current to direct-current converter that 
could be compared, from the point of view of sim- | 
plicity, with the ordinary static transformer, and | 
to the rapid progress which power rectifiers have | 
made, Mr. Morrison then dealt with fundamental | 
principles and the question of efficiency. Under 
all conditions of pressure and load, the lecturer 
explained, the efficiency of the rectifier is constant, 
for the drop in the are remains constant under all 
conditions, and may be taken at between 20 and 
22 volts, which is the pressure required to maintain 
the are. This value is made up of three partial drops 
due to the two electrodes and the are itself. The 
actual watts dissipated, therefore, are represented 
by the total drop multiplied by the current for any 
particular load which gives a constant efficiency | 
under all conditions. Thus, when operating at a direct- 
current pressure of 1500 volts, the efficiency at all | 





In the case of the | which leads to the sudden liberation of gases that 
| temporarily destroy the vacuum on a portion of the 
| anode surface, thus producing local overheating. On 
| account, however, of the measures that are now 
| adopted in the manufacture of these rectifiers, it is 
|} said to be almost impossible for the mercury to 
|condense on the anodes. The back-firing trouble 
has received the closest attention from the designers 
| of the apparatus, and as the result of latest researches 
| the rectifiers that are now built are, Mr. Morrison 
said, for all intents and purposes, free from the 
| trouble, provided the vacuum is maintained, which 
| involves no difficulty. 

For all practical purposes the stationary power 
rectifier is claimed to be as reliable as the static 
transformer, and there is no reason why it should 
| not be left unattended. Automatic control gear can be 
| fitted so that a sub-station equipped with these rec- 
ance is usually present, and the phase currents | tifiers can look after itself. For cooling purposes a 
overlap. The value 2.45 usually becomes 2.8 or 3, | small quantity of water is necessary, and that obtain- 
which enables the transformer to be better utilised | able from the town mains is usually suitable. Having 
and the wave form to be flattened. | been passed through the cathode base and then 

Coming to the kilovolt-ampére rating of the trans- through the jacketing round the large cylinder, the 
former, Mr. Morrison explained that by reason of the | anode plate and the jacket surrounding the con- 
unfavourable utilisation of the secondary winding, | densing cylinder, it then passes out to waste or to a 
which necessitates a larger amount of copper than | special re-cooling system. For the ignition of the arc 


six and twelve-phase rectifiers. 
rectifiers which have been installed in some of the 
sub-stations on the Midi Railway—see page 258— 
three to twelve-phase transformers are employed. 
Usually, however, the six-phase connection is adopted 
because it gives practically a straight-line wave, and 
the rectifier and transformer are more easily built. 
It is only in exceptional cases that the twelve-phase 
arrangement is chosen. The theoretical root mean 
square value of the phase current is equal to the root 
mean square value of the direct current divided by 
the square root of the number of phases, and for a 


The root 
mean square phase current for a rectifier giving a | 
direct-current output of 1000 ampéres would be 
1000 
2.45 


six-phase rectifier the value is ,/6 or 2.45. 


, or 408 ampéres. In practice, however, induct- 


























usual on account of the root mean square value of 
the current being very high as compared with the 


average value, the rating is always greater than the 





| there is a push button switch which operates a 


solenoid at the top of the condensing cylinder and a 
long rod passing down the centre of the rectifier, 














FIGS. 1 AND 2—3000-5000-VOLT 


1500 

1500 + 22 

per cent. By adding the losses occurring in the main 
transformer and auxiliaries the true commercial 
efficiency is obtained. For a 1000-kilowatt set at 
the pressure mentioned this efficiency, Mr. Morrison 
explained, is about 96 per cent. at full load and about 
93 per cent. at quarter load. Down to half load the 
figure is practically the same as at full load, it being 
only from half to quarter load that the efficiency 
curve drops a little, but even then the efficiency is 
extremely good, and the rectifier is therefore par- 
ticularly suitable for traction conditions involving 
an average low load. With a lower direct-current 
pressure, say, 600 volts, the rectifier efficiency would | 
be 96.8 with an overall efficiency proportionately 
lower. 

In dealing with single and polyphase rectifiers, 
Mr. Morrison explained that by inserting a reactance 
in the direct-current circuit of a single-phase rectifier 
the wave is prolonged and the undulations in the 
current are sufficiently reduced to make the rectifier 
work in a perfectly satisfactory manner. In its com- 
mercial form the large single-phase rectifier is pro- 
vided with six anodes, which are arranged in two 
sets of three connected in parallel, and to ensure 
that the current divides equally between all the anodes 
an equalising reactance coil is placed in the anode 
circuits. Of course, rectifiers are usually employed 
on three-phase systems, and a very marked improve- 
ment in the wave form then results by the use of 


loads is represented by 100 98.6 


RECTIFIER 


direct-current output of the rectifier. For the single- 
phase case this increase in size amounts to 50-100 
per cent., whilst for six-phase current it is 55 per 
cent., and for twelve-phase 84 per cent. If eighteen 
phases were used the increase would amount to 112 
per cent., and it will thus be seen that it is unwise to 
increase the number of phases beyond a certain limit, 
six phases being as a rule the best number to employ. 


| On the primary side the star or delta connection can 


be used, but the secondary is always open, and the 
neutral point is brought out to form the negative 
pole of the direct-current system. 

Referring to the construction of high-power 
rectifiers, Mr. Morrison explained that whilst the 
problems involved had proved to be very troublesome, 
all difficulties had now been overcome. The most 
serious trouble, which for some time could not be 
grappled with, was that of internal flashing over or 
“ back-firing.’’ To make the valve action possible the 
electrodes must operate at a certain temperature 
relative to each other, and if for any reason one of 
the iron electrodes became hot enough to emit elec- 
trons the valve effect would cease and the current would 
flow in both directions between it and the opposing 
anode, This flow of current would constitute an internal 
flash over. The trouble may arise from other causes, 
such as that of mercury condensing on the anodes 
in the form of drops, the use of unsuitable material 
in the manufacture of the electrodes, insufficient 
vacuum and unsuitable are guidance. The most 
usual cause, it seems, is the use of unsuitable material, 


FIG. 3—1000-AMPERE LOW-PRESSURE RECTIFIER 


which rod has at its end a small anode. poised 
just above the mercury. The anode is rounded and 
highly polished so as to remove all irregularities 
which might be conducive to back-firing. In the 
construction of the rectifier and vacuum pump it is 
essential to use the best materials procurable. Ex- 
tremely fine limits are worked to, and the work- 
manship is of the highest order. The low-tension 
rectifiers, which are made in three sizes, are capable 
of dealing with 300, 600 and 1000 ampéres at pressures 
up to about 600 volts. For higher direct-current 
pressures that may still be considered to be on the 
lower scale, namely, up to, say, 800 volts, the current 
ratings may slightly vary. Two high-tension recti- 
fiers are also being manufactured, one for pressures 
up to 3000 volts, and the other for pressures up to 
5000 volts, the current rating in each case varying 
from 250 to 750 ampéres according to the pressure. 
A high-tension rectifier is shown in Figs. 1 and 2, 
whilst Fig. 3 shows a low-tension rectifier capable of 
giving 1000 ampéres. The large rectifiers have anode 
radiator coolers in which water circulates on the 
thermo-syphon principle, while the high-tension 
types have short stumpy cooling fins for the anodes, 
as shown in Figs. 1 and 2. 

Two 415-kilowatt 460-volt sets installed in a sub- 
station at Battersea are shown in Fig. 4, whilst Fig. 5 
shows a 1000-kilowatt 600-volt set in use at Zurich. 
Sixteen 1200-kilowatt 1575-volt sets, as shown in 
Fig. 6, have been manufactured for the Midi Railway 
in France, and the general lay-out of one of the 
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mercury vapour sub-stasions on this railway isshown in 
the drawing on page 258. When direct current is pro- 
duced at a pressure of 5000 volts this pressure can be 
provided by a single unit, but when a larger current 
is needed than that which is provided by a single 
cylinder, two or three cylinders are used in parallel 
in conjunction with a single transformer. The ideal 
arrangement, however, is to employ a separate trans- 
former for each cylinder, but this naturally involves 
a heavier initial outlay. 

The vacuum pump set, Mr. Morrison explained, is 
to be regarded as the most important auxiliary. The 
pump used is of special design, and is extremely 











FIG. 4—415-KILOWATT 460-VOLT 


efficient. It consists of a high vacuum mercury 
pump in series with a rotary oil-immersed pump, the 
latter, which is directly coupled to a } horse-power 
motor, being capable of creating a vacuum equivalent 
to about .02 mm. H.G., the primary reduction to 
.001 mm. H.G. being obtained by means of the mercury 
pump which can extract large quantities of the 
lightest gases under the normal pressure conditions 
applicable to rectifiers.. To start the arc an auxiliary 
supply of current is necessary, and this current is 
provided by a .5-kilowatt converter set, which is 
run for a few seconds when required. At one time it 
was considered essential to heat up the electrodes 
before putting these rectifiers on load, but this prac- 
tice is no longer necessary, and the rectifiers can be 
connected to the bus-bars within a few seconds, the 
major portion of the time being occupied in running 
up the small converter set. 

The rectifier proper has no regulating properties 
apart from those of its transformer and reactance 
coils. Thesimplest combination that can be provided 
has a shunt characteristic, the rise of pressure from full 
load to approximately no load being about 5 per 
cent. For all ordinary purposes, the makers con- 
tend, this regulation is close enough, but when 
level or over-compounding is necessary an induction 
regulator controlled by a Brown Boveri pressure 
regulator may be used. Any degree of pressure 
regulation on the direct-current side can be arranged 
for. The rectifier requires no auxiliary gear to enable 
it to parallel correctly with other converters, but 
when two or more rectifiers are fed from one main 
transformer paralleling reactance coils are connected 
in the anode circuits to ensure that each rectifier 
takes its proper share of the load. Separate panels 
control each rectifier, and on these panels the whole 
of the low-tension alternating-current and direct- 
current gear is mounted. 

The power rectifier can be given any desired over- 
load capacity, according to the continuous-current 
rating taken from any particular cylinder, the normal 
rating being based upon a 25 per cent. overload for 
30 minutes, and 100 per cent. momentarily. Actually, 
however, the latter value can, when necessary, be 
several hundred per cent. Overloads are handled by 
these rectifiers without any indication of abnormal 
conditions existing, except, of course, the indications 
of the motors and the tripping of the circuit breakers. 
A curve exhibited by Mr. Morrison during the course 
of his lecture showed that on a test the normal current 
delivered by the rectifier was 400 ampéres but the 
short-circuit current reached 8700, or about twenty- 
two times the normal current, before the switch 
opened. Such momentary currents, it was explained, 
have no effect on the rectifier, which can be switched 
in again immediately after the circuit has been 
broken. Sixty similar tests to the one just mentioned 
were made in two days, and on opening up the recti- 
fier it was found that it was in practically the same 
condition as it was before the tests were made. The 


usual types of efficient circuit breakers may be used, 
although it is naturally advisable to employ breakers 
of the extra-rapid variety. 
unnecessary. 

During the course of his lecture Mr. Morrison 


Reverse-current trips are 


| 





exhibited a number of test curves showing the overall 
commercial efficiency of power rectifiers. In the 
case of the Midi Railway sets, the efficiency varies 
from 93.2 per cent. at quarter load to 95 per cent, at 
50 per cent. overload, the guaranteed figures being 
92 and 95 per cent. respectively. The power factor 
on overload was 96.5, at half load 90.5, and at 
quarter load 80.5. The regulation curve was also 
interesting. At very low loads on the direct-current 
side, i.e., about 100 ampéres and with a primary 
pressure of 7800, the direct-current pressure was 
1680 volts, whilst at full load, 7.e., about 790 ampéres 
it was 1598 volts, the primary pressure being 7650 


As regards the initial cost of rectifier equipments, 
Mr. Morrison explained that it was somewhat higher 
than that of rotary converter equipments of equiva. 
lent size where direct-current pressures up to about 
500 volts are concerned. But where the higher 
pressures of 1500 volts and upwards are used the 
rectifier prites are materially lower than those of the 
rotary converter. Even though under certain con. 
ditions the rectifier prices may be higher than the 
rotary prices, the advantages in the direction of low 
maintenance and attendance charges are considered 
to render the use of rectifiers desirable. The prices 
of completely automatic equipments of the usual size 
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volts. By making the necessary corrections for a 
constant primary pressure of 7800 volts, an inherent 
regulation of about 3 per cent. is obtained. As regards 
overload capacity the requirements were 50 per cent. 
for two hours and 200 per cent. for five minutes. 
These loads were easily taken without any perceptible 
additional heating, the temperature of the anode 
plate never exceeding 36 deg. Cent. To demonstrate 
the capacity of the plant to withstand short circuits, 
tests were applied at one-minute intervals, and the 
heavy currents were easily carried without any effect 
whatever on the rectifiers. 

The drawing on page 258 shows the general lay-out 
of the Pau sub-station on the Midi Railway. This 


FIG.-5-1000-KILOWATT 600-VOLT 





RECTIFIER SET 


and for the usual pressures are about the same or 
perhaps a little lower than those of automatically 
operated rotaries, but as the pressure increases the 
rectifier is cheaper. Briefly summarised, the advan 
tages claimed for the power rectifier are :—(1) High 
efficiency over the whole working range: (2) simple 
operation and minimum amount of attendance 
(3) no synchronising; (4) very high momentary) 
overload capacity and insensibility to short circuits ; 
(5) negligible maintenance ; (6) low weight and the 
absence of special foundations; (7) noiseless and 
vibrationless operation; and (8) new sub-stations 
need only be of light construction. In many cases 
Mr. Morrison explained, old houses ‘can be converted 




















FIG. 6—1200-KILOWATT 1575-VOLT RECTIFIER 


station contains three sets, each designed for a con- 
tinuous output of 1200 kilowatts at a pressure of 
1575 volts. It will be noticed that the rectifiers and 
their vacuum pump sets are surrounded by a sub- 
stantial expanded metal screen because these parts 
are at a potential above earth, a little below that of 
the normal direct-current working pressure. This 
arrangement has been adopted in order to prevent 
attendants coming into accidental contact with the 
live parts, and wherever possible the doors giving 
access to the interior of the screen are electrically 
interlocked with the high-tension main switch so 
that they cannot be opened when the sets are under 
pressure. 





into sub-stations. The plant can often be erected in 
places that would be totally unsuited for rotating 
machinery, and a complete 240-kilowatt set has been 
erected in the basement of the North Metropolitan 
Company’s showrooms at St. Albans. 


Amoneé the items of capital expenditure during 1922 
on the London and North-Western Railway were :— 
Ash-lifting plant, Camden and Crewe, £5270; mechanical 
eoaling plant, Crewe, £2439; track circuiting at various 
places, £13,475; and Holyhead harbour improvements, 
£78,942. 
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Railway Matters. 


Tue Great Western station in Swansea is to be enlarged 
and improved, 


Durine last year the Great Central Company spent 
£80,362 o.t of revenue on new locomotives and £29,873 
out of capital on new wagons. 


THE first company to use rail motor cars was the London 
and South-Western. In 1913 the line gy wenty- 
six, but the last of them disappeared during 1922. 


SPEAKING at the annual meeting of the Midland Railway, 
Sir Guy Granett said that coal had increased from 10s. 8 
per ton in 1913 to 20s. 1}d. per ton; rails from £6 1s, 2d. 
per ton to £9 ls. 5d.; and the cost of relaying from £1420 
per mile to £2680. Clothing now cost £135,823 as against 
£56,789, and stationery £146,786 instead of £74,199. 


At the North British Railway meeting on the 2nd inst., 
Mr. W. Whitelaw, the chairman, said that, speaking 
generaily, he thought there was reason to anticipate that 
some reduction of rates might be possible in the near 
future, provided that there was no serious rise in the price 
of coal. But he hoped that what he was saying, and what 
had been said by chairmen at other railway meetings 
recently, would not lead to exaggerated hopes of wholesale 
reductions. 


In the February issue of Swedish Export it is stated that 
the Trollhiittan Locomotive Works, of Nydgvist and 
Holm, have in hand a total of 500 locomotives of one 
and the same type, with a weight of 132 tons each. The 
comparty has lately acquired the Munktell Works in 
Eskilstana, and the Lidképing Machine Tool Works, 
while the Forsbacka Steel Works has also been purchased 
to ensure a reliable supply of materials to the locomotive 
and other departments. 


Ir is officially announced that the directors of the 
London and North-Eastern Railway Company have 
ror the following appointment :—Mr. H. N. Gresley, 

'.B.E., chief mechanical engineer, Great Northern section, 
to be chief mechanical engineer of the company with 
charge of the locomotive and carriage and wagon shops. 
It is proposed to transfer the working of locomotives 
from the chief mechanical engineer's department to a 
separate running department. 


ANSWERING a question of the 22nd ult., Lieut.-Colonel 
Ashley said that there were twelve joint lines owned 
by two or more amalgamated railway companies which 
were outside the compulsory grouping scheme. Section 
18 of the Railways Act, 1921, provided that the Minister 
may by Order confirm any agreement for the purchase, 
lease and working by one railway company of any part 
of the system of another railway company. He saw no 
reason for amending legislation. 


Wuew the directors of the London and North-Eastern 
Railway met recently at Marylebone Station, the head- 
quarters of the new company, they had sample locomotives 
and carriages from the constituent companies in order 
to determine the standard colours for the engines and 
exterior for the coaching stock. The passenger engines 
are to be of the Great Northern standard green, and the 
goods engines of the North-Eastern standard black. The 
coaches are to be of varnished teak similar to that hitherto 
used on the Great Northern. 


Tue Bishop's Castle Railway is a line belonging to a 
private company and running from Craven Arms, on 
the Shrewsbury and Hereford Joint Line, to Bishop's 
Castle, a distance of 10} miles. It has for years been in 
the hands of a receiver, a condition of things which pre- 
vented the taking over of the railway by the Government 
in 1914, and its inclusion in the Railways Act for absorp- 
tion. It has been suggested that the Great Western should 
take the line over and the Ministry of Transport has the 
matter in hand with that company. 


THe amalgamation of the North Staffordshire and 
Furness Railway companies has left Mr. F. A. L. Barnwell 
and Mr. L. Speakman, the respective general managers, 
unprovided for. Speaking of the former, Lord, Anslow, 
the chairman, said what 4-0 a distressed them most 
was the future career of Mr. F. A Barnwell, their very 
able general manager. He had stots energy, foresight, 
courage, perseverance, tact and good temper. That he 
should be “ out in the cold’’ when the new group would 
require all those qualifications at the new general managers 
elbow was incomprehensible to them who knew him and 
appreciated most highly his great abilities. 


Because of the prominent part he has played in political 
affairs it is not generally known that Viscount Grey is a 
director of the London and North-Eastern Railway, and 
was, until the Campbell-Bannerman Government was 
formed at the end of 1905, the chairman of the North- 
Eastern Railway. Speaking on the 23rd ult., at a farewell 
dinner of that company, Viscount Grey referred to the 
expectations the public had been led to anticipate from 
the Railways Act. He observed that ‘‘ The public have 
been taught to expect great economies. I should like to 
know how much praise we shall get if we proceed to run 
fewer trains. I am sure we shall not be able to make very 
large economies to begin with. In time I hope it may be 
possible, but a transition stage is always an expensive 
stage, and we have got to work through that stage before 
we can realise economies.” 


Work has been commented on the power station at 
Colenso for the electrification of the Natal railways. It 
will at first contain five Parsons turbo-alternators, space 
being left for the erection of a sixth set should it be re- 
quired in the future. These alternators will have a 
normal capacity of 12,000 kilowatts and will be capable 
of carrying 15,000 kilowatts for short periods, and as 
much as 20,000 kilowatts for two minutes at a time, so 
as to cope with short periods when an unusually heavy 
demand is made on the power. This amount of power is 
to enable industries along the line to be supplied. Steam 
for the sets will be provided by eight Babcock marine 
type boilers, each capable of a normal evaporation of 
50,000 Ib. to 60,000 Ib. of steam per hour. The boiler- 
house is being arranged with a special view to its ultimate 
utilisation for the production of by-products such as 
motor spirit, fuel oil, tar, &c. It is estimated that the 


Notes and Memoranda. 





In the course of a paper on Stainless Steel, read 
by Mr. J. H. G. Monypenny, before a meeting of the 
Birmingham Metallurgical Society, the author said that 
its resistance to corrosion was influenced to @ considerable 
extent by the heat-treatment which the steel had under- 
gone. The material had the greatest resistance to corrosion 
when hardened, and the least when annealed. Cold-work 
decreased the non-corrodibility to a considerable extent. 


Wrririve in the Colliery Guardian Professor Henry 
Briggs describes some promising experiments in the use 
of ** Colloidal Oil ’’ as a dust-laying material in coal mines. 
The material is a thin emulsion of bitumen and green oil 
in water. As supplied in 40 gallon barrels it is composed 
of 50 per cent. water and 50 per cent. bitumen and oil. 
Before being applied, the emulsion is considerably diluted 
with water. The method has, it is said, heen found to be 
as safe as stone dusting. 


Tue floor of a concrete reservoir in a western American 
town started to crack before it was put in service, as the 
concrete had been laid in very hot weather, and it cooled 
down when the roof was put on. With the idea of accel- 
erating the cracking and assuring that it had extended 
as far as was likely ice and salt were spread over the floor 
to a depth of 6in. When the slush had been drained away 
the cracks were opened out with chisels and a mastic 
composition filled into them. 


In discussing the tidal-power problem, Dr. Ing. Siemon- 
sen comes to the conclusion—-according to the Jron and 
Coal Trades Review—that under the most favourable 
conditions a kilowatt-hour might be obtained from the 
North Sea at an expenditure of 0.15 mark, whilst it can 
by other methods in some cases be obtained for 0.04 mark, 
pre-war prices being assumed. The calculations are made 
for the island of Husum, off Schleswig-Holstein, where the 
tidal range is 3.22 m. (just over 10ft. 6in.). 


A RECENT decree of the Mexican Government renders it 
obligatory upon the part of the oil companies to instal 
mac hinery necessary for utilising petroleum gas, a waste 
product hitherto little used. While some of the companies 
have complied, others are still unable to obtain necessary 
machinery, adequate supplies of which appear to be 
lacking. It is pointed out that the oil wells of Mexico 
have produced more than 800 million barrels in the last 
ten years. Production has not diminished, between 
65,000 and 70,000 barrels a day having been the average 
of the last few months of the past year. 


Ir is estimated that while the United States of America 
possess 2,000,000,000,000 tons of coal ; Germany (pre-war), 
410,000,000,000 tons; Great Britain, 190,000,000,000 
tons; Russia, 60,000,000,000 tons; and Austria and 
Hungary, 44,000,000,000 tons; France has only a reserve 
of 17,000,000,000 tons. It is probable that the Saar 
basin alone contains more coal than all the known French 
coalfields. Moreover, it is possible that new discoveries 
will increase the resources of Germany, and particularly 
of Russia, whereas in France new discoveries are rare. 
With the normal pre-war consumption of 60,000,000 tons 
a year, France has sufficient coal to last for nearly three 
centuries. Even if the consumption were increased to 
100,000,000 tons a year, the supplies would not be ex- 
hausted for nearly a century and three-quarters. 


Writine in our American contemporary, The Iron Age, 
Mr. P. M. Tyler says that at the moment Great Britain 
is the most favourably situated of all nations as regards 
fuel supply. Even ignoring all consideration of political 
disturbances and labour and transport conditions, British 
mines can undoubtedly produce coal much more cheaply 
than those in any other iron-making district in Europe, 
with the possible exception of the Ruhr district. While 
under normal conditions it is not likely that the cost of 
coal at the mines in Wales or England will be as low as 
the cost of mining coal from the thicker seams found in 
the United States, the fact that British coal and coke 
hardly ever have to be carried more than negligible dis- 
tances from the mines and ovens to the blast furnaces 
and steel works does much towards equalising fuel costs 
in the iron and steel industries of the two countries. 


A FEW years ago a discovery was made of extensive 
deposits of bauxite, or hydrated oxide of aluminium, in 
the interior of British Guiana, not far from Georgetown. 
Some shipments of the product were made to England 
and the United States in crude form, principally to 
supply the demand of the companies engaged in the pro- 
duction of metallic aluminium, although some of the 
material was used chemically to produce the various 
alums and other compounds. In 1917 the Aluminium 
Company of America, which, it is said, practically 
controls the United States market, secured a very large 
area of the bauxite formation, which includes, according 
to a report in the Raw Materials Review, a practically 
inexhaustible supply of the material. The company has 
been carrying on extensive investigations and develop- 
ments, and is building a fleet of six steamships, which will 
be used exclusively in the transport of the material to 
Gulf ports and St. Louis, from which points it will be 
distributed to the company’s plants. 

In the course of a paper read before the Manchester 
Section of the Institution of Rubber Industry, Mr. J. H. 
Mandelburg gave a brief account of a noval method, 
originated in America, for recovering volatile solvents. 
Flue gas, which might be cleaned by a washing or scrub- 
bing process, was caused to flow in contact with the fabric 
to take up the vapourised solvent therefrom, and the 
resultant mixture of flue gas and solvent vapour was 
treated to separate one from the other. The flue gas 
was generated by burning any suitable kind of fuel, 
such as coal, coke, charcoal, wood, oil, or illuminating 
gas, in special burners or stoves. The sensible heat of 
the gases was practically wasted, and their use in com- 
mercial practice had hitherto been considered out of the 
question on that account. On the other hand, it had 
been demonstrated that the expense and economic waste 
of heat involved in the cooling and purification of the 
gases was justified because of the protection which their 
subsequent use afforded against fire and explosion. It 
was claimed that this apparatus was designed to recover 
all but a very small percentage of the solvent used in 
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erection of the power station will occupy two years. 


Miscellanea. 


Ir has been decided to revive the Birmingham and 
Midlands Section of the Institute of Chemistry, the 
existence of which had lapsed since the termination of 
the war. 


A CABLE from Rangoon states that the Burma Govern- 
ment scheme to aid the tin industry, which came into 
force in February, 1921, has now terminated in conse- 
quence of the rise in the price of tin. 


An order approximately £350,000 in value from the 
Portuguese West African Government has been placed 
in England for track material. This order has since been 
supplemented by a further one, from the same source, for 
350 kiloms. of track material, making the total value of 
the order £878,000. 


Ir is stated that the net profits of the Siemens and 
Halske Company for last year were 158,000,000 marks, as 
compared with 37,000,000 marks for the previous year, 
and that the dividend paid was 80 per cent., against 20 
S cent. It is further stated that the net profit of the 

Schuckert Company was 103,000,000 marks, as 
compared with 22,000,000 marks, the dividend being 80 
per cent., against 16 per cent. 


Tue falls of rain have improved or saved the situation 
in part of Spain, not including, however, Catalonia, where 
the drought continues and is causing considerable damage. 
The hydro-electric companies have informed the authorities 
that the level of water at the barrages has fallen to a 
disquieting extent, and that they calculate that they 
have sufficient water for only four or five weeks. The 
quantity of energy in question amounts to about 200,000 
horse-power and if rain does not fall during the next few 
weeks serious industrial difficulties are likely to arise 
throughout the whole Catalonian region. 


AccorRDING to a report in the Sydney Morning Herald, 
of January 10th, there was recently an interruption in 
the Sydney electricity supply for about twenty minutes, 
with intermittent interruptions from 8.20 a.m. to 9.35 a.m. 
The city electrical engineer, in his report, stated that 
“ practically the only portion of the area supplied with 
electricity by the City Couneil in which there was not an 
interference with supply was the centre of the city, and 
in this portion the supply was maintained by using the 
storage batteries and the auxiliary supply drawn from 
the Railway Commissioners’ system.” 


Tae Committee on the Plan of New York and Environs, 
acting in co-operation with the Russell Sage Foundation, 
has appointed a group of city planners to make 4 pre- 
liminary study of the environs of the city. The area to 
be studied comprises about 5000 square miles and extends 
for a radius of from 30 to 50 miles from Manhattan. It 
has been divided into six sectors which have been allocated 
to the members of a group under the chairmanship of 
Mr. Thomas Adams, who will make a joint report on the 
opportunities and dangers in connection with the problems 
of the use and development of the land; communica- 
tions; decentralisation of population and industries ; 
and open spaces. The report is to be submitted before 
October Ist. 


Tue Brazilian Government has authorised extensions to 
the existing water supply of Rio de Janeiro, the cost of which 
is to be met by the Federal Treasury. The maximum 
expenditure allowed is 15,000 contos of reis (nominally 
£750,000). At the same time, authority has been given 
for the completion of the free port on the Ilho do Govern- 
ador, in Rio de Janeiro Bay. Considerable difficulty has 
hitherto been experienced in getting the caissons into 
place, and owing to the shallowness of the water, a large 
amount of dredging will be necessary in preparing the 
approaches to the new docks. The dock system is also 
to be extended beyond the present line of wharves to the 
point of Caju. This undertaking is in the hands of the 
French Crédit Foncier, while the port works are entrusted 
to the firm of Lage Irméos, owners of the Costeira Steam- 
ship Company, Rio de Janeiro, Brazil 


Tue British Non-ferrous Metals Research Association 
has adopted an improved method of communicating the 
results of its research investigations to its members 
Lectures are arranged at one or more centres to which, 
as a rule, only members of the Association are admitted. 
Two objects are served in this manner. Firstly, early 
confidential communications of the results of the research 
is assured to those who have given it financial support, 
and, secondly, the investigator gets into close and imme- 
diate contact with that section of the industry chiefly 
interested in his work. In this manner the future direction 
of work and the relative practical importance of its varied 
issues is subjected to the mutual consideration of researcher 
and the industry. The Association is at present engaged 
on some ten investigations, all of which are closely con- 
nected with different branches of the metals and engi- 
neering trades. 


REcENTLY two 7500 kilovolt-ampére turbo-sets were 
in operation in the Corporation station at Oldham. In 
shutting down one of these sets, states the Electrical 
Review, the excitation was cut off and the machine speed 
increased in order that the machine might be tripped 
out by the emergency over-speed governor, as is usual 
practice when testing such emergency gear. When a 
speed slightly below 3300 revolutions per minute had 
been reached (the normal tripping speed of the emergency 
governor), the rotor opened out and jammed in the stator 
bore. The heat due to friction caused the oil from the 
bearings to catch fire, and it was necessary to call out 
the fire brigade to extinguish the flames. This was done 
in a few minutes. It was found that the cast iron frame 
surrounding the laminations had been fractured. The 
rotor shaft had been broken off at both ends and the 
ring of the stator laminations with the rotor inside had 
fallen into the pit below the machine. The generator 
foundations sustained some damage. The coupling 
bolts between the turbine and generator had been sheared 
off and a piece of the bearing housing cover on the turbine 
had been broken. The turbine, however, continued to 
run for several minutes after the accident. A piece of 
metal struck the emergency governor trip lever on the 
neighbouring set, which was running, and shut the 
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Marcu 9, 1928 


o 
+ 
a. 
Z 
_ 
5 
Z 
_ 
x 
e 





SZOVTUA SNAMMUOM-—ZI OLA 


~P Rye it of 


Fs 
is o% Pr ae ot 


5 ee it ei: a ' 
oe ae ay 


- 











SAALAOdSNVUL ONTIGKVH ‘TVOO—O} ‘Dla 


A 2 


eee! 5 Ae ERC ey 


0 2 ee eee 


RS Tae! 


SS 


SATA AWA APA Ie KIER 415 


y i FW, LAV AY . sila : 
Seer OIA evar is SA By we (hear |e 
; . “4 x a 


al 


Ne te > 


Ce i 
NV Aiwaw. 


mie 


@0qmua WOARZANCO GNV UBYAMOL BOLVATTA TVOO—1} ‘Old 


er . 
3) CANA ~ 


Wa Pass 


LNT 

















SHNINWNOO 


LV NOILVLS 


(692 25nd 908 uondiso8ep 40g) 


YNILVUANAD 


m00a =‘TVO0 


‘ 


JIX4LOIAaA Ta 


“40d ONITId LEGHS BLAMONOO AROMOANIZU—6 ‘OLA 








IVULNGADYD 














Marce 9, 1923 








THE ENGINEER 


263 















AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrreneu.’s Boox Store, 576, © allo. 


— AND Watsu, Limited, Shanghai and Hong 
ong. 
EGYPT. — Express Acrency, near Shepheard’s Hotel, 


FRANCE,— Borveavu anp Creviiet, Rue de la Banque, Paris. 
CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 
ai —W. H. Surru anp ‘Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A, I. Comaniper anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay ; THACKER, Srink anv Co., 
Calcutta. 

ITALY.—Maction1 anp Strait, 307, Corso, Rome; Fratre.i 
Treves, Corso Umbarto 1, 174, Rome; Frater. 
Bocca, Rome; Uxaico Horrut, Milan. 

JAPAN. Manu ZEN Co., Tokyo and Yokohama. 

AFRICA. —W. Dawson AND Sons, Limited, 7, 
(Box 49), Capetown. 

C. Juta anp Co., Johannesburg, 
Grahamstown. 

AUSTRALIA.—-Gorpon anp Gorcn, 

Sydney, Brisbane and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA,—Dawson, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpon anv Gorcn, Limited, 132, Bay-street, Toronto. 
MonTrReAL News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.-—-WisayartTna anp Co., Colombo. 

JAMAICA.—EpvucatTiona Supriy Co., Kingston. 

NEW ZEALAND.—Gorpow anp Gorcn, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wisow Craic anv Co., Napier. 

STRAITS SETTLEMENTS.—KeLty AND Watsn, 
Singapore. 

UNITED STATES OF 
Co., 83 and 85, Duane-street, 
TION News Co., Chicago. 


Sea-street 
East London, and 


Limited, Melbourne, 


Limited, 


AMERICA.— INTERNATIONAL NEws 
New York; Supscrip- 








Agents Abroad for Advertisements. 


UNITED STATES OF AMERICA.—Baririsu anp CoLontaL 
Press, Inc., 736, The Knickerbocker Building, 152, 
West 42nd-street, New York City. 

FRANCE.—AceEnce Vox, 7, Rue de Sur ne, Paris (VIIle). 

BELGIUM.—W. H. Surrx anp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 











SOUTH AMERICAN BRANCH OFFICE OF 


The Engineer, 


526, Bolea de Comercio, Buenos Aires. 








SUBSCRIPTIONS. 


THe ENGINReR can be had, by order, from any newsagent in town or 


country, at the various railway stations ; or it can, if preferred, be 
supplied direct from this office 

Half-yearly (including index number) .. £1 12s. 4d 

Yearly (including two Index numbers) .. £3 5s. Od. 


If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 


Subscriptions will be received at the rates given below, Foreign 
a paying in advance at these rates will receive "Ten 
ENGINEER weekly and post free. Subscriptions sent by Post Office 
Order must be made payable to THE ENGINEER and accompanied 
by letter of advice to he. Publisher. 


Tar Paper Copies. 


Foreign 


THIcK Paper Corres, 
£1 13s. 


Half-yearly . . £1 lls. 6d, Half-yearly . . 
Yearly. . 3S 3s. 0d Yearly .. £3 7s. 6d. 
(The Aifference to cover extra postage.) 
Canadian Subscriptions— 
Thin paper edition £2 188. 6d. per annum. 


Thick paper edition . . £3 3s. Od. 


*,* Reaprne Cases, to hold two copies of Tut Senhane cloth 
sides and leather backs, can now be supplied at 40. Gd. each, 
5s, 3d. post free. 


ADVERTISEMENTS. 


*,.* The charge for Situations O and Wanted Advertisements of 
four lines and under is four shillings, and one shilling per I'ne for 
each additional line up to one inch. When an advertisement 
measures an inch or more the is twelve shillings per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “THe EnoingER Directory,” 
which is sent post free on application. All single advertisements 
from the country must be accompanied by a remittance in 7 ayment. 
Alternate advertisements will be inserted with all ye 
but regularity cannot be guaranteed in any such case. Al except 
weekly advertisements are taken subject to this condition. 


Small Advertisements cannot be inserted unless delivered before TWO 
o'clock on Thursday afternoon (the day before publication): 
ALTERATIONS to STANDING ADVERTISEMENTS must arrive 
not later than THURSDAY of the week preceding publication. 

Letters relating to Advertisements and th: Publishing Department of the 
Paper are to be addressed to the Manager, all other letters to be addressed 
to the Editor of THR ENGINEER. 


Postal Address, 38, Norfolk-street, Strand, W.C. 2 


Teleg. Address, ‘‘ Engineer Newspaper, Estrand, London.”’ 
Telephone Nos. 2256, 2257 Central. 








PUBLISHER’ S NOTICES. 


*e* If any Subscriber abroad should 
“m fect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the Agent 
through whom the paper is obtained, Such inconvenience, if suffered, 
can be remedied by obtaining the paper direct from this office. 


receive THE ENGINERR in an 








TO CORRESPONDENTS. 


*.* All letters intended for insertion ¢ in THE ENGINEER or containing 
* questions should be accompanied by the name and address of the writer, 
not a enisen publication, but as a proof of good fatth. No notice 
whaterer can be taken of anonymous communications. 


*.* We cannot undertake to return drawings or manuscripts ; 
“therefore request correspondents to keep copies. 


we must 





By arrangement with Reuter’s Engineering Service, @be 
contains the latest news from all parts of the 


Contents. 


THK ENGINERR, March 9th, 1923 
Tun aj uy KLECTRIC (i RNERATING STATION AT COMIN Bs, 


PAGER 
No.1 


ROUTE (MaNALuaNG ‘a? Wine HESTER, Great WESTERN Rae AY 
us.) ° ee ° 
THE postriom or RECLAIMED RUBBER .. 
Tae Barisan InpusTaies Famr.—No. LI. be 
SUPERHEATER TANK LOCOMOTIVES IN SUBURBAN SERVICE 


(illus, ) be 
THE CONTROL OF THE SPEED AND POWER FAcToR OF INDUCTION a 
TOR ‘ 





; 256 

LETTERS TO THE Eprror— 
Railway Signalling .. 256 
What do Employers Want. ? 256 


A Warning to Inventors .. 
PROPOSED SECOND ISTHMIAN CANAL 
A SEVEN-DAY JOURNAL. 
MODERN POWER RECTIFIERS. (Iilus.) 





. ‘* o” «+ BS 
MISCELLANRA 2 


RAILWAY MATTERS—-NOTES AND MRWORAND A. 
LEADING ARTICLES— 
The Railwa [Position 263 
Power Rectifie: Oe a? * 264 
OpituaRY—Mr. 7. A. D. Bornemann 2» «68 » « 264 
INSTITUTE OF METALS.-—-No. I oe os A 264 
Books RECRIVED ‘ ge Jue Vik seth 265 
THE WICKMAN GAUGE MEASURING MACHINE. (illus.) 266 
A New Tyre or Spring Burrer. (Tilus.) ; : 268 
DEFECTIVE GERMAN CEMENT ye 268 
WorkKsHOP EFFICIENCY + 268 
RAILWAY RESULTS IN 1922 ¢ 


THE INSTITUTION OF NAVAL ARCHITECTS 
TRCHNICAL MEETINGS IN AMERICA .. 
PERSONAL AND BUSINESS ANNOUNC KMENTS 
A SMALL TWO-CYLINDER AERO-ENGINE, (Tllus.) . 
THE IpgaAL Home EX#IBiTion 
VARIABLE POWER HYDRAULIC 
PROVINCIAL LETTERS— 

The ~~ and Staffordshire 

Lancashire . 

She ffield 

North of England 

Scotland . ° 

Wales and Adjoining Counties , 
LATEST NEWS FROM THE PROVINCES 
CONTRACTS 
CURRENT PRICES FOR METALS AND FUELS 
FRENCH ENGINEERING NOTES 
BRITISH PATENT SPECIFICATIONS 
CATALOGUES .. 
FORTHCOMING ENGAGEMENTS 


RIVETING MACHINE. (Illus.) 





I~t~I-3—) 


(Illus. ) 


torent 








DEATH. 


On Saturday, February 24th, at Kirkstall Abbey House, Mr. 
A. Epwunp Butter, Chairman of Kirkstall Forge, Limited, and 
@ former Lord Mayor of Leeds, in his 75th year. 
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The Railway Position. 


WE have, on many occasions in the past, spoken 
of our railways as being administered by very 
capable men. The truth of this remark has never 
been better exemplified than in the results of last 
year’s workings, which were far more satisfactory 
than they were expected to be. As the first seven 
and a-half months of 1921 were under Government 
control, no comparison between that year and last 
year can reasonably be made. Using, however, 
reports for the year 1913, we have compiled the 
instructive tables given on another page. They 
show that whilst the increases in rates and fares 
and in other charges have raised the receipts from 
railway working for the seventeen principal com- 
panies to 97.39 per cent. above those of 1913, yet 
the expenditure of the same companies was 150 
per cent. more for the later year, and the ratio of 
expenditure to receipts had increased from 63.45 
in 1913 to 80.44 in 1922. That, despite the con- 
cessions made to the men—made, be it remembered, 
by the Government or at its orders, and generally 
without the concurrence of the companies—-and 
the high price of materials, coal, stores, &c., the 
companies have run the railways for roughly 
sixteen shillings out of every pound they received, 
and have four shillings left wherewith to pay 
interest on their capital and to put to reserve, is 
a result on which the country as much as the share- 
holders may be congratulated. The results become 
the more remarkable when it is remembered that 
the road and rolling stock have been brought again 
to their pre-war high standard. But some may 
wonder why, in these circumstances, reductions 
in rates and fares were small. We believe the 
answer to be that the signs of improving trade were 
not in the least definite, and are not even yet 
sufficiently strong to warrant great optimism. 
Moreover, until its terms for amalgamation or 
absorption definitely were secured, no company 
would do anything that would prejudice its finan- 
cial standing. Especially was this so with those 
companies which contended that their position 
had been improved since 1913, the year on which 
the negotiations mainly were based. The opposi- 
tion of these companies to any reduction was, in 
view of the inter-relation of all the companies, 
sufficient to spoil the good intentions of the others. 
The drop in passenger fares from roughly one 
penny three-farthings per mile to three-halfpence 
may seem small; but, as the passenger receipts in 


alone means a sacrifice of about eight millions a 
year. As the net receipts of the seventeen com. 
panies were less than two and a-half millions above 
the 1913 figure, the reductions in rates and fares 
already made would appear to indicate a highly 
optimistic spirit, and yet some of the chairmen 
have expressed hopes of making still further 
concessions. 


In a second table given on another page we 
indicate the increases of 1922 over 1913 in 
the main items of expenditure of two typical 
companies—the Midland and the Great Northern- 
whose ratios of expenditure to receipts were 
79.00 and 80.02 respectively, as compared with 
the average of 80.44 for the seventeen aompenine. 
It will be seen that the Midland had in 1922, a 
compared with 1913, a percentage increase of 165. 99 
in maintenance and renewal of way and works, of 
143.33 i in maintenance and renewal of rolling stock, 
of 174.25 in locomotive running wages, of 94.66 in 
fuel, of 130.33 in other running expenses, of 125.12 
in traffic salaries and wages, and of 115.18 in other 
traffic expenses. The higher price of material had 
some effect upon the first two of these items, but 
to all of them the direct increase in the cost of 
labour contributed. It is the fact that any reduc- 
tion in railway rates at once favourably affects 
the price of all commodities and manufactured 
material. This is a benefit the companies them- 
selves enjoy, as they are large purchasers of 
materials and stores. Hence, a reduction in the 
cost of railway labour benefits the companies, and, 
through them, traders generally. Yet the railway 
unions reasonably may ask why should their 
members be made to take the lead in having their 
wages dropped. We invite them to turn back to 
December 6th, 1918, when Lord Ashfield, the then 
President of the Board of Trade, met them. He 
then not only promised the eight hours’ day as from 
February Ist, 1919, but agreed that a new com- 
mittee to deal with pay and conditions should 
forthwith be set up. Meetings were, as a conse- 
quence, held, by which many concessions over and 
above the eight hours’ day were made to the men. 
These concessions were in the shape of a more 
liberal payment for overtime and Sunday duty, 
payment if called out for work and then not 
required, longer holidays, &c. All this was very 
generous, but the spirit prevailing at that time 
must be remembered. The Armistice was signed, 
hostilities were over and the enemy thoroughly 
beaten. Large reparations were talked of, and all 
were grateful to the men for the sacrifices they 
had made. But more had been promised than 
could economically be granted, and modifications 
of the National Agreement then concluded are 
now under discussion. The reductions are a real 
necessity. If the moderation hitherto shown by 
both sides be continued, we may expect the railway 
labour costs shortly to be further curtailed, with, 
as we have said, benefit not only to the companies, 
but, through them, to the traders and to the 
country as a whole. So much for the reduction of 
rates; but there remains another question of not 
less importance to the traders and the railways. 
We refer to the nature of the business relationship 
which exists between them. On the London, 
Midland and Scottish, for instance, there is one 
general manager, with a deputy general manager 
for Scotland ; on the London and North-Eastern 
there is a chief general manager, a general manager 
for Scotland and two divisional general managers 
for England; on the Southern the status quo 
remains as yet, and there are three general managers 
—each, apparently, independent of the others. On 
the London, Midland and Scottish, and the London 
and North-Eastern, the arrangements for the civil 
engineer's and mechanical engineer’s departments 
have now been settled. Herein, again, there has been 
no change with the Southern Railway. The fear that 
with such large companies touch with traders would 
be lost is intended to be met on the London and 
North-Eastern Railway by allowing the divisional 
general managers a very free hand. Thus, to quote 
Mr. Whitelaw, the chairman, traders will continue 
to enjoy their essential rights to have personal 
contact with a responsible officer in their own area 
and to discuss with him their difficulties and re- 
quirements. On the London, Midland and Scottish 
there are divisional men of high standing, under 
the chief general superintendent at Derby and the 
chief goods manager at Euston respectively. Un- 
doubtedly, in this and other respects the Great 
Western is in the best position, as practically all 
the traders on the lines that company has taken 
over were already acquainted with the Great 
Western officers and their methods. At the annual 
meeting on the 22nd ult., it was said that the old 
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served ; the only new feature was the formation 
of a docks department under Mr. J. H. Vickery, 
the late general manager of the Alexandra (New- 
port) Docks and Railway. Whilst, then, it remains 
to be seen how all the details of amalgamation 
work out in practice, it is already plain that the 
companies, recognising the high value of the 
personal touch which existed between their local 
representatives and traders, will do their best to 
preserve it. It is certain that if that touch is lost, 
if the man with local knowledge of both persons 
and affairs is submerged in a soulless organisation, 
there will be perpetual trouble between the railways 
and the traders. 
From this very brief review of the railway 
position and from the two tables to which we have 
already made reference, it will be seen that the 
railways have entered upon their first year under 
the group system in better circumstances than 
were expected. But the fact remains that rates 
are still a great deal too high and continual pres- 
sure will be necessary to bring about their reduc- 
tion. Grouping will have achieved nothing at all, 
it will be no more than the realisation of a costly 
ideal of organisation, if it does not lead to economies 
of an order considerably in advance of those which 
we might fairly have expected under the old com- 
petitive system. ‘Lhe companies are now relieved 
of the cost of competition, and in return for that 
relief the country expects an improvement in 
transport facilities and a rapidly diminishing cosi 
of transport. If it does not get these things, no 
excuses that its protagonists can make will save 
the grouping system from public condemnation. 


Power Rectifiers. 


THE application of the mercury vapour rectifier 
to traction service and to other kinds of heavy 
electrical work is, to say the least, an interesting 
development. For years past the conversion of 
alternating current into direct current on anything 
approaching a large scale has necessitated the 
employment of revolving machinery, although it 
has long been apparent that a different method 
might ultimately be found. The small glass bulb 
mereury vapour rectifier, with which all electrical 
engineers are familiar, has proved invaluable for 
charging cells and work of a kindred nature, but 
the production of large rectifiers of this kind has 
been anything but an easy and straightforward 
task. The fact, however, that the aggregate capa- 
city of power rectifiers now amounts to 105,000 
kilowatts is a pretty clear indication that those 
who set out to grapple with the problems involved 
have done something more than merely carry out 
experiments, and that power engineers are begin- 
ning to investigate the merits of this class of 
apparatus. Naturally enough, rotary converter 
builders, who have done excellent business in the 
manufacture of these machines in the past, and who 
see in the proposal to use 1500 volts on main lines, 
every prospect of big orders coming to them in 
the future, do not view. the power rectifier in a 
very favourable light. Adverse criticism was, of 
course, to be expected, for all inventions that 
threaten to interfere with older and well-estab- 
lished schemes invariably meet with opposition. 

Long before the large mercury vapour rectifier 
was thought of there were many squabbles over 
the question of conversion. When Mr. La Cour 
introduced his motor converter to meet the demand 
for a machine capable of operating satisfactorily 
on 50-cycle circuits, heated discussions took place 
on the relative merits of the two machines con- 
cerned, and although it has now long been possible 
to make 600-volt rotary converters behave satis- 
factorily, when fed with 50-cycle current, the motor 
converter is, nevertheless, still favoured by some 
electrical engineers. Like most other new electrical 
contrivances associated with the generation and 
conversion of electric current, the mercury vapour 
rectifier has given trouble. Plenty of trouble was, 
however, experienced when rotary converters were 
first introduced. Even to this day electrical de- 
signers have not succeeded in making rotaries 
which can run with 50-cycle current and supply 
current to the track at a pressure of more than 1500 
volts. Indeed, some designers seem to consider 
that even for this pressure two rotary converters 
should be connected in series. The inability to 
build rotaries for more than 1500 volts is no doubt 
the main reason for the proposal to standardise 
this pressure for traction work, for although it is 
true that motor generators can be built for higher 
voltages, these machines are appreciably less 
efficient than rotary converters, and also more 
costly. It is on this account, we think, that no 





direct-current traction should be adopted in this 
country. But the introduction of the power 
rectifier has somewhat altered the situation. As 
will be seen from Mr. R. L. Morrison’s recent 
lecture delivered before the Electrical Power 
Engineers’ Association, with which we deal else- 
where in this issue, these rectifiers can appa- 
rently be made without difficulty for a pressure of 
5000 volts or even more, irrespective of periodicity, 
so that so far as conversion is concerned, there is 
no longer any need to limit the pressure of direct 
current lines to 1500 volts. But it is, of course, to 
be remembered that the production of high- 
pressure current is not the only matter to be con- 
sidered. Having obtained such current, the elec- 
trical engineer is faced with the problem of how 
he can use it, for unfortunately there is no such 
thing as a static direct-current transformer. What- 
ever pressure is applied to the track of a direct- 
current railway must of necessity be applied to 
the motors, whereas with the single-phase alter- 
nating-current system, the overhead line and 
train equipment pressures may be very different. 

Still, there seems to be little question that the 
power rectifier will, if it is considered desirable to 
work British main lines with direct current, enable 
a considerably higher pressure than 1500 volts to 
be used. Experience on the Chicago, Milwaukee 
and St. Paul Railway shows that the application 
of 3000 volts to the electrical equipment of loco- 
motives is quite practicable. Motors have, more- 
over, been built on the Continent for 2000 volts, 
so that by connecting two in series a track pressure 
of 4000 volts can be adopted. We scarcely need 
dwell upon the inherent advantages of a high 
tzack pressure, such as the relatively small currents 
to be supplied to the line and collected by the 
locomotives or motor coaches, the wider spacing 
of sub-stations and the consequent reduction in 
the number of sub-stations needed. By far 
the highest track pressures are permissible when 
use is made of single-phase alternating current, 
but the advent of the power rectifier has, neverthe- 
less, made the direct-current system more suitable 
for long-distance work than it was when conversion 
could only be carried out with the aid of rotary 
converters. 





Obituary. 


JOHANN AUGUSTE DIEDRICH BORNEMANN. 


Tue death occurred on the 23rd ult. of Mr. J. A. D. 
Bornemann, formerly and for many years the manag- 
ing director of Ruston, Proctor and Co., Limited, and 
latterly of Ruston, Hornsby and Co., Limited, 





7. A. D. BORNEMANN 


Lincoln, Grantham, and Manchester. Mr. Borne- 
mann was a Dutchman, born in Amsterdam in 1850. 
He began to earn his living at the age of fourteen 
as an office boy, and by dint of great perseverance he 
acquired an intimate knowledge of five European 
languages. In 1877 he applied for the position of 
foreign correspondent advertised by Ruston, Proctor 
and Co., Limited. His application was written in 
four languages, and met with success. Mr. Joseph 
Ruston soon discovered that Mr. Bornemann had 
exceptional business abilities, and he had not been 
at Lincoln more than eighteen months when he was 
deputed to travel abroad for the firm, visiting the 
whole of Europe, the North Coast of Africa, Egypt, 
Syria, Asia Minor, and the Near East. After sixteen 
years of foreign travel, Mr. Bornemann was appointed 
to succeed Mr. John Kent as managing director of 
the firm, a post which he filled with very marked 









three years that he was responsible for its affairs the 
company made very considerable progress. When 
he first took up the reins of managing directorship 
the number of persons employed by his firm was 
1955, and the weekly wage bill about £2200. During 
the war the employees numbered 7600, and the 
weekly wage bill rose to £30,000. 

Although he made no claims to engineering educa. 
tion or training, Mr. Bornemann’s remarkable aptitude 
enabled him to acquire a very good judgment in 
mechanical matters. During the war he worked 
with untiring energy. Under his direction the firm 
carried out contracts for the Admiralty, War Office, 
Ministry of Munitions, the Air Board, the Department 
of Mechanical Transport, the Department of Railways 
and Roads, Inland Waterways and Docks, Food 
Production Department, and the Home Grown 
Timber Committee. The output included 17,000 
service wagons, 13,500 machine gun mountings, 
55,000 gun fittings, 500,000 bombs and shells, 30,000 
submarine mines, 2000 paravanes, 3000 carriers for 
depth charges, 2750 complete aeroplanes, and over 
4000 aero engines. 

Mr. Bornemann remained on the Board of Directors 
until his death, which occurred after a few days 
illness at his home in Lincoln. He took a very active 

for some years in the affairs of the Lincoln 
Chamber of Commerce. He was also a Justice of the 
Peace for the City, and for his war work was made « 
Companion of the Order of the British Empire 








Institute of Metals. 
No. L 


THe annual general meeting of the Institute of 
Metals was held in the House of the Institution of 
Mechanical Engineers on March 7th and 8th, uncer 
the presidency of Mr. Leonard Sumner. 

The report of the Council for the past year was 


presented and adopted. 
REPORT OF COUNCIL. 

Despite the duration of a severe period of trade and general 
economic depression the membership has continued to increase 
the number on the register on December 3st, 1922, being 1436 
as compared with 1410 on December 3ist, 1921. Though the 
membership has grown, the resulting increase ot income has nut 
kept pace with the expetiditure, the “carry forward” being 
decreased from £404 l4s. 8d. to £315 Gs. 5d. By far the largest 
item of expenditure is that relating to the Journal —£2385 8s. 10d. 

representing more than half of the entire receipts from sul)- 
scriptions and entrance fees. ‘The cost of the Journal, which 
averaged £600 per annum in the two last pre-war years, rose to 
£830 in 1917-18, £1615 in 1919-20, and to £2303 in 1920-21, 
when the subscription was increased to £3 3s. The expenditure 
for the current year is estimated to be no less than £2700. This 
is accounted for by the unusually large size of recent issues, th 
last of which included seventeen papers and covered 1010 pages 
Special attention is being directed to this matter of the size 
and cost of the Journal. 

here have been issued two further volumes of the Journal, 
Vol. XXVIII. and Vol. XXVIII., the latter being unfortunately 
delayed in publication owing to labour troubles at the book- 
binders. Whilst Vol. X XVII. was above the average size, with 
621 pages and 35 plates, Vol. XXVIIL., containing 1010 pages 
and 37 plates, constituted a volume of record size. The seven 
rinted in the latter Journal covered 500 pages, the 


teen 
remainder of the book consisting of a much enlarged Abstracts 
Section. The Publication Committee during the year have 


paid particular attention to this latter section, arranging for 
an increase in the abstracting staff, and setting up a system of 
abstracting whereby practically the whole of the technica! 
publications of the world that are likely to contain any matter 
of interest to the members come regularly within the purview 
of the abstractors, It is felt that the growth in completeness 
of the Abstracts Section, together with the full index thereto 
—this containing over 5000 entries in the case of Vol. XX VIIT. 
will be appreciated by the members. 

After two years’ work, a general index, covering Vols. I. to 
XXV. of the Journal, was issued in November. The index 
volume, which covers 490 pages and includes 20,000 entries, 
has been well received, many members writing appreciatively 
of its value, and already more than one-third of the 1000 copies 
printed have been me Tt is ho that still more members 
will secure copies of the index, which is available to them at 
half price, namely, 13s. 3d. post free. 

At the conclusion of the formal business the reading 
and discussion of papers was proceeded with. There 
were no less than twenty papers on the agenda, and 
in order to give time for a discussion of even a selected 
list it was necessary to hold four sessions. 

The first paper taken was that by Dr. D. Aitchison, 
“The Mechanical Properties of the Magnesium 
Alloys,”’ of which we give a brief summary. 


MAGNESIUM ALLOYS. 


Tests have been made upon Electron metal supplied by the 
Sterling Metal Company, and also upon various other alloys of 
magnesium which have been manufactured by the Magnesium 
Company, Limited. The materials have been tested in a variety 
of conditions. Some of the specimens were in the cast condition, 
some of them had been rolled into strip, others again had been 
extruded, whilst others were hot forged. The alloys contained 
only one element in addition to magnesium. he alloying 
elements were copper, aluminium in different proportions, and 
dmi This stat t does not refer to the Electron metal, 
which was not analysed. 
The cast test bars were cast in chill moulds and machined 
to size. The moulds, however, were heated to a fairly high 
temperature prior to casting, with the result that the chilling 
effect on the alloys was not very intense. 
The main conclusion to be drawn from the various tests is 





the great superiority as regards mechanical properties possessed 

by the alloys that have been worked—whether hot-worked by 

forging or extruding, or also cold-worked by strip my 7 ; 
rties of the alloys have no definite 


he mechanical pro; 
theoretical interest. he test results do, however, indicate 
what can be expected from these alloys by anybody who wishes 
to incorporate them in any engineering structure. In general, 
it is the aircraft engineer who might be expected to be interested 
in such light materials. It is a little doubtful whether for his 
the alloys really are effectively light, in view of their 








one has as yet seriously suggested that 3000-volt 





skill until his retirement in 1919. During the twenty- 


low elasticity and not conspicuously good mechanical properties. 
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The slightly heavier alloys of aluminium are much better in both 

respects. tter properties in the magnesium alloys may follow 

from their further development. 

Mr. 8. L, Archbutt said that the results announced 

by the author were very welcome to himself and his 
colleagues at the National Physical Laboratory, who 
during the war period had done work on similar lines 
in connection with the rich aluminium alloys. It was 
hoped that the results could be reported to the 
Institute at that meeting, but it was found necessary 
to postpone their presentation. They were somewhat 
disappointing, but Dr. Aitchison’s results were in 
general agreement with the figures which were then 
worked out. The most promising alloy appeared to 
be the 6 per cent. aluminium alloy. In the form 
of rolled sheet it gave a specific tenacity of 300 com- 
pared with 270 for duralumin, and 360, which was 
the highest value obtained for a light alloy. The 
advantage of lightness was, however, largely dis- 
counted by the disappointingly low elastic modulus, 
to which attention had been directed by Dr. Aitchison. 
The value obtained at the National Physical Labora- 
tory was even lower, but for aluminium alloys the 
figure was 50 per cent. higher. Very little was known 
of the fatigue and resistance properties at high tem- 
peratures or the thermal conductivity of these alloys. 
No tests had been made at the Laboratory. Material 
containing over 90 per cent. magnesium had been 
employed for the pistons of internal combustion 
engines in America with a certain measure of success, 
and he would like to ask the author if he could give 
any information as to possible uses of the material 
for engineering requirements. 

Mr. H. T. Maybrey dealt with one or two practical 
aspects of the subject. It was necessary, he said, 
to take special precautions to prevent rapid oxidation 
and consequent firing of magnesium during melting. 
He had used for this purpose a chloride flux when 
his company had been called upon to produce mag- 
nesium alloy castings. It was, however, very difficult 
to get a casting which was entirely free from inclusions 
of the flux except under laboratory conditions. With 
regard to mechanical properties, the 1 per cent. 
cadmium alloy gave a yield point of 4.2 tons, an 
ultimate stress of 12.5 tons, and an elongation of 14 
per cent.. The 6 per cent. aluminium alloy gave 
vield point 5.8 tons, ultimate stress 11.25 tons, and 
elongation 7 per cent. These were more promising 
figures than those recorded in the paper. Owing 
to the difference between laboratory and foundry 
results, his company abandoned the old method of 
melting. In the search for a flux which could be 
used without causing inclusions, recourse was had 
to the metals of the alkaline earths, and much better 
results were obtained. Experiments were afterwards 
made to determine the lowest quantity of this dope 
which would give the best casting, and it was found 
that 0.1 per cent. of the dope was sufficient. It was 
metal casi vu this method which had been supplied 
to Dr. Aitchison for his experiments. There was 
no doubt, however, that the addition of even a very 
small percentage of the metals of the alkaline earths 
tended to set up weakness and brittleness, and a 
recurrence to the old method of melting was made 
with, he was glad to say, much better results than in 
the first instance. The great advantage was that the 
physical properties of alloys prepared in this way 
were unimpaired. 

Dr. W. H. Hatfield thought that a paper of this 
kind dealing with the properties of alloys should 
contain analyses. Unless the compositions of the 
alloys were set out in detail it was not possible to 
make comparisons with other materials. He hoped 
the omission would be rectified. 

Colonel N. T. Belaiew thought that the most 
important point was the elastic limit of these alloys. 
Referring to the 6 per cent. aluminium specimen, he 
noted that the elastic limit of the first rolled specimen 
was 5.6, whereas the next had a figure of 8.2. If the 
second and not the first value was characteristic of 
this alloy it appeared rather promising for purposes of 
construction. : 

Dr. Aitchison said that he would be pleased to give 
detailed analyses of the materials, which had not been 
prepared when the paper was written. The points 
which had been raised by Mr. Archbutt and Mr. 
Maybrey might easily form the subject matter of 
another contribution to the Institute. The query 
raised by Colonel Belaiew opened up an interesting 
question. He thought the higher figure could be 
obtained when the most satisfactory heat treatment 
for the alloys had been worked out. A question had 
been asked as to the practical application of these 
metals. A good deal had been done on the Continent 
in using them for the pistons of internal combustion 
engines, and the attention of British engineers had 
been directed to magnesium alloys by the fact that 
the piston competition in connection with aircraft 
engines held by the German Government in 1921 was 
won by a piston for which a magnesium alloy was 
used. He understood that the result had not, how- 
ever, been very satisfactory. The alloys were also 
being used in the construction of pianos and type- 
writers, replacing wood and steel, but had not been 
used in engineering construction work owing mainly 
to their low ductility. It was hoped that means might 
be found of improving the mechanical properties of 
this interesting group of alloys. 

Professor H. C. H. Carpenter presented a paper, 


authors, on ‘“‘ Tests on Work-hardened Aluminium 
Sheet,’’ from which we abstract the following pas- 
sages :— 


WORK-HARDENED ALUMINIUM SHEET. 


Long-period heating tests on the rate of softening of work- 
harde: aluminium sheet have been carried out in the tempera- 
ture range 200 deg. to 100 deg. Cent. The total period of the 
test was 41,000 hours (4.68 years). Mechanical tests were carried 
out on the sheet from time to time. After 2.46 years the 
specimens were cooled to the ordinary temperature and main- 
tained there for two months, and then reheated to the original 
temperatures. , The heating was continuedjfor a further period 
of 2.22 years. After the first period (2.46 years) the percentage 
loss of work-hardness was as follows :— 

Percentage loss of 
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After the resumption of the tests following on the two months’ 
interval at the ordinary temperature the specimens gained in 
tenacity, and after the total period of 3.65 years the percentage 
loss of work-hardness was as follows :— 

Percentage loss of 


Temperature, work-hardness 
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After 4.68 years the percentage loss of work-hardness in the 
specimens heated at 200 deg. Cent. was the same as after 2.17 
years, whereas in the specimens heated at 150 deg., 125 deg., 
and 100 deg. it was less. Structural changes in the sheet are 
very slight even after 4.68 years at the temperatures in question. 
There are slight evidences of surface recrystallisation, of the 
development of a granular structure, and the blurring of the 
original boundaries of the flattened crystals. Nothing like a 
general recrystallisation takes place, such as is observed at 
temperatures from 250 deg. Cent. upwards. Tests carried out 
for 4.14 years at 75 deg. and 50 deg. Cent. show that the reten- 
tion of work-hardness was practically complete. Slight fluctua- 
tions in tenacity occur; but, viewed from a practical stand- 
point, no loss of work-hardness occurs. Tests at air tempera- 
tures extending over a period of five years show that no work- 
is lost over this period. The influence of thickness 
was tested for sheets of three different thicknesses at 
three different temperatures. Viewing the results as a whole, 
the differences in the rate of loss of work-hardness were not 
large, but they tended to be larger the greater the amount of 
work done on the sheet. The influence of composition has been 
tested for sheets of three different qualities at three different 
temperatures. At 125 deg. Cent. sheet of 99.65 per cent. purity 
retained its work-hardness more than twice as well as sheet of 
98.9 per cent. purity over a period of 5000 hours. Elastic limit 
determinations of the sheets, kindly carried out by Dr. Stanton 
for the authors, gave values of about 3.5 tons per square inch 
for the work-hardened sheet, and about 1.1 to 1.2 ton tor the 
completely softened sheet. No yield point was detected in any 
of the tests of the annealed sheets, and it was discovered faintly 
in only one of the tests of the hardened sheet. Values of the 
modulus of elasticity are also given. 
Dr. D. Hanson said that the paper was mainly a 
record of experimental results stated with such 
lucidity as to leave no room for criticism. He had been 
engaged in a somewhat similar investigation, and he 
agreed that the amount of experimental data avail- 
able was insufficient to enable a definite expression of 
opinion to be made as to the cause of the remarkable 
changes which had been observed, particularly at the 
lower ranges of temperature. In the case of tests 
carried out at higher temperatures than 200 deg., 
it was possible to reach a conclusion on some points, 
particularly the influence of composition. The 
aluminium constituent was not, he would point out, 
pure aluminium, but contained silicon, which was 
dissolved in it, and the quantity was more than suffi- 
cient to form the constituent z. The variations in 
commercial aluminium could, he thought, be attri- 
buted to the silicon and not the iron content. 
Mr. W. B. Clarke referred to the impurities present 
in aluminium. He had been using a material of 99.9 
per cent. purity, but he admitted the difficulty of 
obtaining on a commercial scale metal of that high 
quality. He would like to know whether in preparing 
the samples of the work of the authors they were 
melted in an ordinary crucible furnace to which air 
had access, or whether special precautions were 
adopted to prevent the access of air during melting 
operations. It would be found, he believed, that a 
great deal of the trouble which had been experienced 
was due, not to the influence of oxygen, but of the 
sulphur present in the coke and the gas. The silicon 
and iron came out of the crucible. A graphite crucible 
gave good results in eliminating the iron and silicon 
content except that present in the original metal. 
Care must be taken, of course, in the use of a flux. 
Sulphur was a bugbear in many cases, but particu- 
larly in the case of nickel. He would like the authors 


wanted to make it clear that if proper care were taken 
metal of a very high degree of purity could be pro- 
duced, and could be drawn down to the finest gauges. 


tion of the softening which took place at the higher 
temperatures. Where re-crystallisation took place 
the size of the crystal varied consistently with the 
purity of the metal. That pointed to the lowest 
maximum stress being obtained with the purest 
metal, which was actually the case. Dealing with Mr. 
Clarke’s questions, the aluminium which was supplied 
by the British Aluminium Company was of 99.6 per 
cent. purity. The specimens were heated in a closed 
oven, and he did not think they could have suffered 


to tell him whether the sheets were prepared in a non-| og enlarged by H. B. Stocks. 
oxidising atmosphere or in a closed muffle. He/ oq and Son, 8, Broadway, Ludgate, E.C. 4. 


Mr. Coldron Smith replied to the discussion. Dr. | M. Inst. C.E. : 
Hanson had, he said, made an interesting suggestion, | tects, 5, Adelphi-terrace, W.C. 2, and Henry Sotheran 
but he did not think he had given a complete explana- | and Co., 43, Piccadilly, W. 1. 


A discussion followed on the paper by Dr. J. L. 
Houghton and Miss K. Bingham, “ The Constitution 
of Some Alloys of Aluminium with Copper and 
Nickel.” 

Dr. D. Hanson congratulated the authors on the 
successful termination of a very difficult research. 
Nobody could fail to be impressed with the great 
complexity of the alloys investigated. Only a few 
of the ternary alloys had been studied, but all those 
which had been investigated were found to be much 
more complex than the binary alloys, and the amount 
of work required was really prodigious. The research 
had been confined to an examination of the alloys 
which had, or appeared to have, industrial applica- 
tions, but from the scientific point of view it was 
necessary to examine the whole system. What had 
been done was, however, of great interest, and showed 
the remarkable mechanical properties which could be 
obtained by selected heat treatment, although the 
authors had failed to emphasise that aspect of the 
research. 

Professor Carpenter laid stress on what had been 
said as to the complexity of the work. He agreed 
that although the investigations had been limited to 
certain alloys the whole range must be brought under 
review. 

Dr. Houghton, in summing up the discussion, said 
that he and his fellow-author felt some diffidence in 
drawing conclusions from the heat-treatment experi- 
ments, as they had not done any work with alloys 
containing magnesium. Segregation was the main 
cause of trouble with these alloys, but it was not quite 
clear what took place. They had investigated about 
sixty different alloys in the course of the research. 

In the absence of the author, Mr. Maurice Cook, 
his paper, “The Re-crystallisation of Cold-worked 
Cadmium,” was taken as read. 

Dr. Hanson had a serious criticism to make. The 
results obtained by the author could be explained in 
a much simpler manner than that put forward in the 
paper. Mr. Jenkins and himself had been engaged in 
study of cadmium during the past few months, and a 
had obtained unmistakable evidence of an allotropic 
change. Beta cadmium did not exist in a stable form 
at 60 deg. Alpha cadmium was formed. The struc- 
ture shown in Mr. Cook's photograph was the struc- 
ture of alpha cadmium. The results disclosed in the 
paper were capable of explanation on the allotropic 
theory. 

Professor Carpenter said the evidence of the allo- 
tropic change was of three kinds: a change in specific 
gravity, a change in the Brinell hardness number, 
and re-crystallisation effects. It was very unwise to 
ignore this evidence, which all pointed in the same 
direction. The allotropic change must be taken into 
account. 

Professor Thomas Turner then presented the paper 
by Dr. Arthur W. Gray, “‘ Volume Changes accom- 
panying Solution, Chemical Combination, and Crystal- 
lisation in Amalgams.”’ This concluded the morning 
session. ' 

The annual dinner was held at the Trocadero 
Restaurant in the evening. Mr. Leonard Sumner 
(President) was in the chair, and a distinguished 
y included Sir John Dewrance (President, 
Institution of Mechanical Engineers), Engineer-Vice- 
Admiral Sir George Goodwin (President, Institute of 
Marine Engineers), Mr. Edwin H. Lewis (President, 
West of Scotland Iron and Steel Institute), Sir 
Frank Heath (secretary, Department of Scientific 
and Industrial Research), Colonel C. T. Heycock 
(Prime Warden of the Goldsmiths’ Company), Colonel 
R. A. Johnson (Royal Mint), Sir Joseph Petavel 
(Director, National Physical Laboratory), Mr. A. 
Chaston Chapman (President, Institute of Chemistry), 
Mr. C. C. Paterson (Vice-president, Institution of 
Electrical Engineers), Air-Vice-Marshal Sir Geoffrey 
Salmond (Director-General of Supply and* Research, 
Air Ministry), and Sir Gerard Muntz. 

The toast of “‘ The Institute was proposed by Sir 
Thomas Holland (Rector of the Imperial College of 
Science and Technology), and suitably acknowledged 
by the President, who commented on the work of the 
Institute in bringing together the scientific worker, 
the user of metals, and the manufacturer. 








BOOKS RECEIVED. 





The Manufacture of Lubricants, Shoe Polishes, and 
Leather Dressings. By R. Brunner. Third edition, revised 
London: Scott, Green- 
Price 
10s. 6d. net. 

The Transactions of the Institution of Naval Architects, 
1922. Vol. LXIV. Edited by R. W. Dana, O.B.E., M.A., 
London: The Institution of Naval Archi- 


Probleme der Weltwirtschaft. Schriften des Instituts fir 


Weltwirtschaft und Seeverkehr an der Universitét Kiel 


Herausgegeben von. Prof. Dr. Bernhard Harms 38. Verein- 
heitlichung Industrieller Produktion von Dr. sc. pol. Hans 
Lage. Jena: Verlag von Gustav Fischer. Price not 


given. 


Department of Scientific and Industrial Research. Fuel 
Research Board. Technical Paper No. 5.: An Apparatus 
for the Measurement of Specific Gravity of Gases in Small 
Quantities. By A. Blackie, M.A. London: His Majesty's 
Stationery Office, Imperial House, Kingsway, W.C.2. Price 








of which he and Mr. C. Coldron Smith are the joint 





any ill-effects from gas. 


3d. net. 









































































































































































































THE ENGINEER 





Marcu 9, 1928 











The Wickman Gauge Measuring 
Machine. 


In setting out to design the universal gauge-measuring 
machine illustrated herewith, Mr. Axel C. Wickman, of 


plug gauges. A lug on the longitudinal slide is provided 


| to receive a spindle F, the free end of which is formed as | 


Alfred Herbert, Limited, Coventry, had in his mind the | 


paramount necessity in every sound system of workshop 


gauging for some wholly trustworthy means whereby the | 


gauges in everyday use might be checked for accuracy | 


against some accepted standard. It is generally appre- 
ciated nowadays that in order to produce work to pre- 
scribed limits of accuracy the workshop gauges used 


must be made to finer limits than those set for the work, | 


and that the standards of reference behind the workshop 
gauges must be still more accurate. Granted the existence 
of these requirements, it is obvious that the whole system 
may still prove of illusory value if the accuracy of the 
means employed for comparing the workshop gauges and 
the standards of reference is widely different from the 
accuracy of the standards themselves. 

Hitherto, except in the case of certain large establish- 
ments provided with scientifically equipped laboratories, 
the examination of workshop gauges has been confined 
to periodic comparison of them with a series of check gauges 


an anvil face. In line with this spindle is the spindle G | 
of the measuring head H. This head is fixed adjustably 
to the bed B, the spindle G being moved by means of a | 
micrometer screw operated from the graduated wheel J | 
with which a vernier is associated. Between the measuring | 
head and the longitudinal slide is a carriage K capable of | 
sliding lengthwise and provided with centres for supporting 
a plug gauge when it is desired to measure it between the | 





E. The slide D is then advanced and the carriage C moved 
longitudinally by means of the wheel J or otherwise unti| 
the stylus engages with the groove of the dummy P. The 


| exact position of the image on the screen, a band about 


}in. wide, is not important so long as it is visible towards 
the left of the two central dividing marks. With the image 
so situated the stops L are adjusted to hold the carriage ( 
against the rightwards pull of the balance weight, and thus 
permit the anvil faces of the spindles F G to be separated 
by means of the wheel J until the gap between them is 


anvil faces of the spindles F G. 
removed and in its place there may be put a floating table 
to support one or more slip or block gauges in order that 
the anvil faces may be separated by a known distance. 
The slide C is constantly pulled over towards the right by 
means of an attached weight working in a dashpot. 
Ordinarily the limit to its rightwards movement is set by 
the contact of the anvil faces of the spindles F G or by 
contact of these faces with a gauge or other body placed 
between them. The action of the dashpot in which the 
balance weight works is such that while the contact is 
firm it is never violent enough either to damage the anvil 
faces or to deform an interposed body. For some purposes 
it is necessary to restrict the rightwards movement of the 
carriage C while leaving its leftwards movement free. To 
this end a stop L may be fixed in a lug attached to the 











which themselves have from time to time to be submitted | 
to the examination of some outside body, such as the | 
National Physical Laboratory, possessing the necessary 
means for verifying them. Mr. Wickman’s objective was 
to devise a machine which at a reasonable cost might be 
installed by any firm in its tool room, and which would 
enable the verification of workshop gauges to be carried 
out quickly, as a matter of routine, with the full degree 
of accuracy required, and withal without necessitating 
the provision of laboratory conditions, such as an ex- 
tremely rigid foundation, an equable temperature, absence 
of vibration, and operation by a highly trained and expen- 
sive observer. The task which Mr. Wickman thus set 
himself to fulfil may seem to some over-ambitious, but 
having inspected his completed machine and handled it 
when simply placed on the floor, without bolting thereto, 
of an overhead gallery of the Coventry works, the vibra- 
tion of which was clearly perceptible by the unaided 
senses, we have to record our opinion that in no essential 
respect has he failed to achieve his object. 

A general view of the machine is given in Fig. 1, but 
in order to make its construction and action clear, we have 
prepared a diagram of its primary parts given in Fig. 6. 
On a strong pedestal casting A a very stoutly constructed 
bed B rests on a three-point support providing means for 
accurately levelling the bed. On top of the bed there is a 
longitudinal slide C which itself carries a cross slide D 
provided with adjustable centres E for the reception of 
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The carriage K may be | 


something in excess of the diameter of the gauge to be 
examined. If that diameter is, nominally, lin., a lin. 
geuge block is inserted between the anvil faces and the 
wheel J turned so as to close these faces on the block. 
When contact is established, farther rotation of the whee! 
J will move the carriage C to the left and result in the 
image on the screen moving towards the right. The 
reading on the wheel J and its vernier is taken when the 
image on the screen has been moved so as to come between 
the central dividing lines marked thereon. This readin 
should be repeated when the gauge is substituted for the 
block, and the image on the screen is again centralised 
If it is not repeated the discrepancy as read from the 
graduated wheel and vernier is a direct measure of the 
magnitude of the error in the gauge. No great precision 
is required in fitting the image on the screen into the 


| 
| 
| 
| 











bed B so as to co-act with another stop fixed in a lug on the 
carriage C. Attached to the bed B behind the carriage 


| and cross slide is a casing containing the indicating gear. 


The stylus M of this gear lies in the horizontal plane of 
the centres E. Its movements to the right or left in that 
plane are magnified four-thousandfold by a mechanical- 
optical system—described below—and are shown on a 
ground glass screen N on the front of the casing. The 
method of mounting the stylus is such that it may be 
moved axially at right angles to the centres E without 
causing sensible movement of the image on the glass 
screen. 

The machine is capable of effecting all classes of measure- 
ment on plain or screwed plug or ring gauges, including 
effective diameters of both external and internal screw 
gauges. To describe how it is handled and the accessories 
required for all the possible styles of measurement would 
leave us no space to deal with certain of its constructional 
features, which in our view are of more and wider interest 
than a detailed account of the method of operating the 
machine. We will therefore confine ourselves to a state- 


ment of the course followed in (1) the measurement of the 
diameter of a plain plug gauge, and (2) the measurement 
of the pitch errors in a screw plug gauge. 

In the first-named instance a dummy gauge of the form 
shown at P in Fig. 6—a fitting forming part of the equip- 
ment and comprising a collared shaft with a plain V groove 
on the edge of the collar 


is inserted between the centres 


FIGS. 2 AND 3- 


-METHOD OF SUPPORTING MAIN SLIDE 


space between the two central marks, an accuracy of 
1/,9in. in this respect being sufficient to secure an accuracy 
of one-hundred-thousandth of an inch at the measuring 
head. 

To examine a screw plug gauge for pitch error the gauge 
is mounted between the centres E, the stops L are thrown 
out of action, and the anvil faces of the spindles F G are 
caused to abut against each other. By the longitudinal 
adjustment of the slide C and the cross adjustment of the 
slide D, the first trough of the thread is caused to engage 
with the stylus, and the image on the screen is brought 
between the central division marks. The reading of the 
wheel J and its vernier is then taken. The micrometer 
screw has a pitch of '/,in., and for simplicity it will be 
assumed that the gauge has also a nominal pitch of th's 
amount. One turn of the wheel J should therefore move 
the carriage C and with it the gauge under examination 
over towards the left by '/,,in. During the first portion of 
this movement the image is carried right off the screen 
as a result of the horizontal leftwards displacement of the 
stylus. But as the movement proceeds the point of the 
stylus moves axially backwards in addition to horizontally 
in an are, such a movement being accommodated, as we 
have already stated, by the means provided for the support 
of the stylus. The recession continues with the leftwards 
movement of the gauge until the stylus mounts to the crest 
of the thread. The stylus point then slips forward into 
the succeeding trough and the image on the screen, 
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returning to the central position, overshoots it on the 
opposite side. The displacement of the gauge leftwards 
is continued until the image again returns to the central 
position. When this condition is reached the reading of 
the wheel J and its vernier is again noted. With a gauge 
having forty threads per inch it ought to be the same as the 
first reading. If it is not, the discrepancy is a direct 
measurement of the pitch error. The actual handling of 


the machine for the purpose of this examination is quite 
simple and very rapid, all the pitches of a gauge of ordinary | 
length being readily examined within five minutes or so. 

As illustrating the accuracy with which the machine | 


for a front view of the stylus and its support see Fig. 2— 
but in order to make the design understood we have again 
found it necessary to prepare a diagrammatic sketch 
Fig. 7. 

The stylus A is fixed in a head B supported from the 
bed C of the machine by means of two thin strips of spring 
steel D, and a double-pointed needle strut E. This form 
of support is not claimed by Mr. Wickman to be original, 
but is taken, we believe, from the practice of the National 
Physical Laboratory. It is such as to hold the stylus 


| rigidly, yet entirely without friction, against pure sideways 


movement, while permitting it to move axially in and out 








supplementary dashpot is wanecessary, and that the two 
pots N are sufficient to secure the dead beat movement of 
the image on the screen. It has also been discovered that 
if the two pote N are filled with oil to the same depth 
vibrations originating outside the machine will cause the 
image to dance on the screen. If, however, the level of oil 
in one pot is made about half as high as that in the other, 
the natural periods of oscillation of the two columns of 
liquid effectively damp each other, with the result, as we 
can confirm from our own observations, that considerable 
external vibration may be present without causing visible 
tremor of the image. 


























Fics. 4 AND 5-SIDE AND REAR VIEWS OF MECHANICAL PORTION OF MULTIPLYING GEAR 


will repeat its indications and its freedom from the influence 
of the operator's personality, we give below two sets of 
readings made on the one gauge, the first set having been 
obtained with Mr. Wickman operating the graduated 
wheel and fitting the image into the central position, while 
our representative took the readings of the wheel and 
vernier, and the second set with our representative as 
operator and Mr. Wickman as reader. The figures clearly 


ra 


W 


under the elastic control of the spring strips. In addition, 
it allows the stylus to move through a horizontal are, this 
movement being accommodated by the flexure of one 
spring strip outwards and the other inwards. The axis 


about which this arcual movement takes place is, we | 


believe, a vertical line in the plane of the spring strips 
and midway between them. Its exact position affects the 
magnification ratio, but since all readings are taken with 














FIG. 6—-DIAGRAM OF MEASURING MACHINE 


support the claim that the machine gives readings to an 
accuracy of one-hundred-thousandth part of an inch. 


Gauge lin. diameter B.S.F’. ten threads per inch nominal. 


Reader A B 

Operator B A 
ist pitch Thin. — .00002 ‘/in. — .00003 
2nd .,, , — .00001 — ,00001 
3rd, os — .00000 — .00000 
4th ,, — .00000 + .00001 
6th ., + .00004 + .00004 
6th ,, + .00007 + .00007 
ith ,, + .00009 + .00008 
Aggregate error + .00017 + -00016 


As we have already mentioned, many interesting con- 
structiona]l features are embodied in the design of the 
machine. The indicating mechanism whereby the move- 
ment of the stylus is multiplied four-thousandfold on the 
screen is especially worthy of close examination. Side and 
rear views of this mechanism are given in Figs. 4 and 5— 
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FIG. 7—DIAGRAM 


The mechanical details between the stylus and the 
frame L result in the movement of the stylus being 
multiplied about sixty-fold. Thereafter the movement is 
farther multiplied about seventy times-—bringing the total 
ratio up to 4000 to 1—by means of an optical system 
consisting of a “* Pointolite”’ lamp, a lens P, two mirrors 
Q R, and the sereen 8. The image of the filament in the 
frame L is thus cast upon the screen and forms a band 
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Swain Sc 


OF MULTIPLYING GEAR 


the stylus occupying the one self-same central position, ; about jin. wide, which, in operating the machine, is fitted 
variation of the axis, if it exists, is without effect on the | into the space between the two central lines marked per 


accuracy of the measurements. Moreover, since the stylus | manently on the screen. 


In the diagram the lens P is 


is always brought into the central position in one direction | shown, simply for convenience of drawing, with its axis 


and not from either side indiscriminately, any hysterisis 
in the springs would likewise have no influence on the 
readings. 


spring strips D are replaced by a single strip of the same | 
| A is not without effect on the frame L. Actually, however, 


effective width, the object being to secure increased 
resistance to lateral movement. "The arcual movement 
is not affected by this modification. 

From the head B a rod F extends rearwards, and ends 
in a plate dipping into an oil dasbpot. It is connected 
to a second rod G, pivoted at H, by means of a needle 
strut J and two tension springs K. This second rod carries 
a frame L across which is stretched a thread—actually a 
portion of the filament of an incandescent lamp. It is 
further equipped with a dashpot plate similar to that on 
the first rod and with an additional plate dipping into a 
supplementary dashpot M. It has been found that this 


In the latest design of the machine the two | 


| inclined. 


Such an arrangement in practice would result 


| in one end of the image of the filament being thrown out 








of focus. The lens is therefore set vertically. 
Geometrically considered, axial movement of the stylus 


the proportions of the parts are such—and in particular 
the length of the needle J, which is about 3in.--that any 
axial movement of the stylus is reduced and not multiplied 
at the frame L. The movement of the frame, and therefore 
of the image on the screen, it may be taken practically, is 
affected only by the angular swing of the stylus point 
about the imaginary vertical axis in the plane of the spring 


strips. we ° 

the return of the stylus to the central position is 
dependent upon the elasticity of the strips D. For some 
purposes, for example, in the measurement of internal 
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diameters, the force thus supplied is insufficient and has to 
be reinforeed by means of the details shown in Fig. 5— 
namely, a central plate which is attached by springs to 
two fixed abutments, and which may be lowered on to a 
vertical fie extending upwards from the first multiplying 
lever- , Fig. 7. 

In rr celta. of all forms of scientific measuring 
machines accuracy in the sliding surfaces is probably the 
most difficult requirement to secure. It is not only that 
such surfaces are difficult to prepare with the desired 
accuracy ; it is difficult to preserve them in their original 
state of accuracy partly because of wear and partly because 
of the warping of the metal——usually cast iron—of which 
they are made or upon which they rest. The question of 
warping is a particularly serious one, especially if the skin 
of the metal as cast is considerably broken by the machin- 
ing of the surface. In the case of a foreign-made measuring 
machine with which we are acquainted, efforts are made 
to eliminate the effects of warping by exposing the rough 
machined castings to the weather for a period of about 
two years. In the Wickman machine the bed castings are 
subjected to artificial i by a heat treatment 
extending over a period of twenty-four hours, the amount 
of machining required is very small, the sliding ways are 
of an unconventional type, permitting accuracy of 
construction, and on top of all, the design of the salient 
features#is such that any distortion agg a little or no 
effect on the accuracy of the In other words, 
the principle of design followed is to take all steps to reduce 
the causes of distortion and simultaneously to ensure that 
any distortion which may occur will exercise the least 
possible effect. 

The essential portion of the machine in this respect is 
the main slide C—Fig. 6—and the means provided for 
supporting it movably on the bed B. The 
head H is not moved relatively to the bed when a measure- 
ment is being made, while the slide D and the carrier K 
have to provide adjusting motions only. The main slide 
C, however, is moved by means of the micrometer screw 
and the amount of its movement is in all cases the quantity 
which has to be measured. 

The manner in which the main slide is supported on the 








FIG. 8-MEASURING HEAD 


bed is illustrated in Figs. 2 and 3. On the bed are fixed two 
pairs of hardened steel rollers accurately ground to fin. 
diameter. Three groups of three hardened steel balls, 
+1/,,in. in diameter, are placed on the roller tracks, two 
of the ball groups co-acting with a roller track on the under- 
side of the main slide, and the third with a hardened and 
ground flat steel strip also fixed to the slide. The relative 
dimensions of the rollers and balls are such that the 
tangents at the points of contact form an angle of 60 deg., 
thus reproducing in effect the standard vee groove angle. 
The arrangement permits the main slide to move through 
a total distance of nearly 4in., and is such that the slide 
and its top hamper, although weighing some 75 lb., may 
be set into motion by a weight of 1} oz. attached to the 
slide by a piece of cotton thread passing over a pulley. 
As compared with the usual form of guides, this system 
not only reduces the machining of the bed almost to 
nothing, and therefore greatly assists in the elimination of 
season warping, but promotes the attainment of initial 
accuracy. Thus the rollers may be formed and set parallel 
with much greater accuracy than can be secured in the 
machining of vee grooves. 

As regards the influence on the accuracy of the readings 
of any distortion of the machine which may occur, it is 
sufficient to consider the effect produced if the cross slide 
tilted about one or other of its three principal axes. The 
important fact in the design of the machine in this con- 
nection is that the stylus point, the centre of the anvil face 
of the measuring head, and the centre line of the rear 
guiding track on the bed all lie in the same plane. It is 
claimed as a consequence of this feature that if the cross 
slide should twist about an axis perpendicular to its base 
the length of the displacement couple at the stylus point 
will be identical with that at the measuring end, and that 
consequently no error in measurement will occur, a similar 
remark applying to the tilting of the cross slide about an 
axis parallel with its base and at right angles to the guiding 
track. We have to admit that we have found some diffi- 
culty in following the argument here employed. Even 
though we accept it as correct, it seems to take into con- 
sideration twisting of the sliding carriages alone and to 
ignore the equal possibility of twisting of the main bed. 
In the latter connection, however, it would appear that any 
twist likely to develop would have but slight effect on the 
accuracy of the measurements made on the machine. 
Thus in the case of a screw plug gauge having ten threads 
per inch the guiding track wofild need to twist through an 
angle of 49 min. from its true position before the error 
introduced in the pitch measurement exceeded 0.00001in. 
As regards the tilting of the cross slide about an axis 


the stylus axially, and, as already stated, such movement 
is substantially without effect on the position of the image 
on the screen. 

One other important feature of the machine may be 
mentioned by way of conclusion. It is obvious that its 
accuracy depends in marked degree upon the accuracy of 
the micrometer screw. As tho screw has a total travel of 
about ljin., and as it is open to develop material error 
by wear it is highly important that it should be possible 
to check it without much trouble against some standard. 
The construction of the machine permits this operation 
to be quickly carried out without entailing the removal 
of the screw from its housing. To this end the dummy 
piece P—Fig. 6—.is inserted between the centres E, and its 
groove engaged with the stylus point. The screw can then 
be calibrated by inserting standard block or slip gauges 
between the anvil faces. The process is, in fact, exactly 
similar to that followed in measuring the diameter of a 
plain plug gauge between the anvil faces, except that in 
this instance the gauge is assumed to be correct and the 
screw to be open to error. Should it be found as a result 
of the examination that the screw has a progressive error, 
compensation therefor may be provided by adjusting the 
surface of a bearing plate shown in Fig. 8. The vernier, it 
will be seen, is mounted on a bent lever pivoted coaxially 
with the micrometer screw, and resting at one end against 
a steel plate. If the surface of this plate is suitably inclined 
the progressive error in the screw will be eliminated by the 
tilting suffered by the vernier lever as its end trails across 
the plate. The set screw permits the zero reading on 
the graduated wheel to be independently adjusted for each 
measurement to a convenient whole or other figure. 








A New Type of Spring Buffer. 


In an article recently contributed to the V.DI., some 
are given of various types of buffers "which 
were tested on the German railways last year. One of the 
most interesting types is that illustrated in the drawing 
we reproduce below. The essential working parts 
comprise a series of springs in the form of solid rings which 
fit into each other, and are formed with wedge-shaped 
edges. These rings, termed Kreissig rings, are of patented 
construction. The arrangement of the ring system is such 
that when compressed by impact, work is taken up by the 
friction of the ring faces, and the work absorbed by the 
system is many times larger than that given up again 
when the pressure is released. 
It will be noted that the material from which the rings 
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are made is stressed in direct tension and compression, 
and not in torsion or bending, as in the case of springs of 
the spiral and flat types. It is claimed that in the new 
system the qualities of the material are better used and 
consequently springs of increased strength may be accom- 
modated in the same space. The distance through which 
the buffer travels on impact is calculated so that the 
elastic limit of the material is not overstepped, and that 
when the load is removed the spring again takes up its 
normal position. The rings are held in contact with each 
other by a short spiral spring fitted in an internal cage. 
The size of coupling shown in the drawing was designed 
for an approximate load of 28 tons when the spring is 
compressed 2jin. 

The tests made with this new type of spring buffer are 
stated to have fulfilled all expectations. 








Defective German Cement. 


WE reprint below a portion of an article which appeared 
in the issue of The Johannesburg Star for February Ist last. 
The article, as a whole, discusses the report by Mr. J. de V. 
Roos, Controller and Auditor-General, on the accounts of 
the South African Railways and Harbours. We have 
taken only that part which refers to defective German 
cement and the method of packing it for carriage to South 
Africa : 


DerectTIve GERMAN CEMENT. 


“To meet the urgent requirements of the Administra- 
tion, the High Commissioner in July, 1920, placed orders 
for 25,000 casks of cement with German firms, and delivery 
in South Africa was made in the following year. Included 
therein were 5000 casks of a brand ‘ F,’ which, on being 
tested in South Africa, was found to be so far below 
the strength shown on the specification submitted by the 
High Commissioner, that the chief civil engineer debarred 
its use in any work subject to shocks or strains, and 
instructed that any engineer to whom it was supplied 
should be made aware of its character. The general 
manager informed me that the quality of the ‘ F’ cement 
was reported to the High Commissioner, who replied 
that his inspector “carried out tests 4s to tensilé strength, 
and furnished a test certificate.” , The general manager 
also informed me that similar tests made at East London 
showed that this cement was of a lower standard, although, 


the cement complied with the British standard specifica. 
tion as regards chemical analysis. The general manager 
added : ‘On arrival in the country, our highest technica! 
officers condemned it for use on certain works, but did 
not wholly condemn it for general use, so that the purchase 
is not a loss in actual fact. This cement was indented 
for to be used principally for harbour construction, but 
the chief civil engineer has not allowed its use on marine 
work, and has given instructions that it may be used only 
‘for concrete foundations for houses, for cement plaster, 
and generally on maintenance work, except for bridges 
and reinforced concrete foundations.’ The cost of this 
imported cement was 26s. ld. per cask of 400 lb. South 
African cement—including haulage to Durban—costs 
approximately 14s. 9d. for a similar quantity, or lls. 4d. 
less per 400 Ib. 
Losses ON SHIPMENTS. 

“ Owing to many defective casks—of the 25,000 ordered 

—considerable breakage occurred on the voyage. A 
marine inspector was instructed to report on one con 
signment received at Durban, and he stated that the los 
was altogether due to the casks being too weak for a lony 
sea voyage, and unable to stand the weight of the contents 
Losses on shipments received were at Durban, £185 4s. 7d. ; 
at Port Elizabeth, £79 17s. 5d.; and at Cape Town, 
£192 8s. 2d. ; a total loss of £457 10s. 2d. The Directo: 
of Stores and Shipping in London considered that the 
consignment had been subjected to rough handling on 
the Continent, and reported further : 

“Unfortunately, against my better judgment, we wer. 
compelled, in order to assist you to bring down prices ot 
cement, to enter the German market for supplies unde: 
Indent No. 249.G, and although the contract was ver) 
favourable as regards prices and delivery when it was 
made, the suppliers’ attitude was most unsatisfactory 
through the period. Several consignments of casks werv 
rejected before casks which were in any way acceptably 
were put forward. 

“IT am satisfied that it was impossible to obtain better 
easks from these people at the date of shipment, and a; 
the shippers obtained a clean bill of lading for all con 
signments, I regret to have to advise you to abandon your 
claim in this instance.’ 

“The chief railway storekeeper stated in a minute to 
the general manager : In connection with these shipments 
generally, whilst some blame may be attached to the over- 
seas inspectors, it should be borne in mind that : (1) That 
cement was said to have been urgently required; (2) 
South African cement was unobtainable in sufficient 
quantities ; (3) imported cement was extremely difficult 
to obtain at the time ; (4) only one offer of British cement 
was received, and that at 30s. f.o.b.” 





Workshop Efficiency. 


An admirable paper dealing- with ‘“ Workshop Effi 


was read before the Manchester Association of 


ciency ” 

Engineers on Friday, 2nd inst., by Mr. G. E. Bailey, 
M.1I. Mech. E. The President, Mr. D. Adamson, occupied 
the chair, and there was a very large attendance. In the 


course of his paper Mr. Bailey dealt with those matters 
which, in his view, offer the greatest possibilities for 
improving the efficiency of our workshops. One of the 
chief objects of the paper was, he said, to direct attention 
to the fact that the purchase of improved machinery and 
tools and the cutting down of wages would not of them- 
selves achieve the lowest cost of production, and that 
there was much to be gained by the application of im 
proved organisation and co-operation between capital 
and labour to ensure the full and efficient use of existing 
machinery and tools. 

The paper was divided into sections dealing with 
shop systems and supervision in their various phases ; 
shop lay-out and equipment ; machine efficiency, in which 
various types of machine tools were dealt with, together 
with results of observations and labour. The paper was 
accompanied by an appendix on industrial welfare and 
general social work. 

In the section on machine efficiency six classes of tools 

were dealt with, namely, milling machines, drilling and 
planing machines, boring mills, lathes, and miscellaneous 
machines. Test charts of the six classes of tools mentioned 
were given in detail together with a criticism of the various 
losses. With regard to drilling machines, the author's 
chart shows that unless special attention is paid to ease 
of controls of machines, setting tables, &c., very little 
gain is possible by using machines of, say, double the 
cutting capacity of existing machines. He also advocates 
the use of reliable quick-change drill chucks. On the 
subject of milling machines the author forecasts for general 
work the development of duplex horizontal and vertical 
millers on the lines of duplex boring mills. In connection 
with plano-milling at the Metropolitan-Vickers Electric 
Company an example of the saving effected by the duplica- 
tion of simple loading fixtures for repetition work was 
mentioned, whereby the cutting times were increased from 
25 to 48 per cent. 
Discussing the planing machine, Mr. Bailey said that 
sufficient attention had not been given by the makers 
to the improvement of its efficiency. In his works fully 
75 per cent. of the planing work was suitable for double- 
cutting planers. The following figures showing the effi- 
ciency of planing machines are taken from a chart given 
by the author :— 


Per cent. 
C. Cutting metal as. Varese 21.0 
A. Running on cut stroke, but not cutting 12.0 
R. Return time os 15.4 
48. 4 


Total running time 


Taking the running time only as “100° per cent., 
following averages can be given :— 


the 


Per cent. of 
running time. 
43.4 


C. Cutting metal sie 
A. Running on cut stroke but 1 not c utting 24.8 
R. Return stroke oe 31.8 








parallel with the guiding track, the effect would be to move 





on the other hand, the Government analyst reported that 
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Railway Results in 1922. 


[HE seventeen principal railway companies——regarding 
the Laneashire and Yorkshire as part of the London and 
North-Western, the Hull and Barnsley as part of the 
North-Eastern, and the Great Western as including the 
Alexandra Docks, Barry, Cambrian, Rhymney and Taff 
Vale— took, during 1922, £227,709,386. Their expenditure 
was £183,119,998, equivalent to a ratio of 80.44 to the 
receipts. The net receipis were £44,589,388. As during 
the first seven and a-half months of 1921 the companies 
were under Government control, a comparison with 1921 
is not practicable, but we make in the accompanying tables 
comparison with the year 1913. 

The year 1913 was a very important year in railway 
history. It was the first for which figures were returned 
in the new form prescribed in the Railway Companies’ 
(Accounts and Returns) Act of 1911; it was the last com- 
plete year before the seven years’ war control, and on its 
net receipts the compensation to be paid during control 
was based. Its results have generally been accepted as 
the basis for the terms for amalgamation and absorption 
under the Railways Act, 1921. Of perhaps greater present 
importance is the fact that Section 58 (1) of the Act just 


THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue Spring Meetings of the Institution of Naval Archi- 
tects will be held in the Lecture Hall of the Royal United 
Service Institution, Whitehall, W.C.2, on Wednesday, 
March 21st, morning at 11 o'clock, afternoon at 3 o'clock ; 
Thursday, March 22nd, morning at 11 o'clock, afternoon 
at 3 o'clock, and evening at 8 o'clock; Friday, March 
23rd, morning at 11 o'clock, afternoon at 3 o'clock. The 
annual dinner of the Institution will be held on Wednes- 
day, March 21st, at 7.30 p.m., in the Grand Hall of the 
Connaught Rooms. The following programme has been 
arranged : 

Wednesday, March 2\st.—Morning meeting at 11 o'clock : 
(1) Annual report of Council; (2) election of President, 
officers and Council; (3) presentation of the Institution 
Gold Medal and Premiums ; (4) address by the President, 
his Grace the Duke of Northumberland, C.B.E., M.V.O. 
(1) Sir Eustace T. d’Eyncourt, K.C.B., DSe., F.R.5S., 
Vice-president, and Mr. J. H. Narbeth, C.B., C.B.E., 
M.V.O., R.C.N.C., member, “A Proposed Aircraft- 
carrying Mail Steamer”; (2) Sir John E. Thornycroft, 
K.B.E., member of Council, and Lieut. Bremner, R.N., 
‘** Coastal Motor Boats in War-time.”’ Afternoon meeting 


Tasie I.—Expenditure of Seventeen British Railways as Now Grouped in 1922 as Compared with 1913. 


Ratio of expenditure 








Expenditure Increase in Increase or decrease to receipts. 
in 1922. expenditure, In net receipts, ———_——— 
1922 over 1913. 1922 over 1913. 1913. 1922. 
£ £ £ 
London, Midland and Scottish 
*London and North-Western 36,517,288 20,390,367 649,596 65.94 79.74 
Midland cow tdd 21,615,447 11,441,410 39,313 62.22 79.00 
North Staffordshire 1,776,552 1,057,010 130,157 63.64 86.52 
Furness wé 839,280 441,849 130,252 58.16 86. 36 
Caledonian 5 7,384,736 4,091,613 94,090 59.76 77.40 
Glasgow and South-Western 3,210,233 1,818,825 87,658 61.99 82.13 
Highland oe ee ee . 910,191 569,270 22,135 57.73 79.87 
Total for Group .. 4 72,253,727 39,810,344 + 334,171 64.18 79.75 
London and North-Eastern 
tNorth-Eastern 18,144,052 9,741,463 612,156 64.39 83.68 
Great Central 9,715,618 5,248,174 77,542 67.73 83.41 
Great Eastern 10,970,895 412,410 68.36 87.13 
Great Northern 10,398,127 296,188 67.24 80.02 
North British ‘ 8,011,516 123 57. 64 78.65 
Great North of Scotland 761,482 36,3 54.41 80.29 
Total for Group 58,001,690 32,210,919 563,891 65.51 81.69 
‘(ireat Western 31,102,976 18,500,168 347,235 64.05 81.29 
Southern 
London and South-Western 9,183,932 5,129,355 171,184 64.17 78.26 
South-Eastern and Chatham , 7,228,431 3,703,076 186,945 62.07 78.07 
London, Brighton and South Coast. . 5,349,242 3,016,250 19,943 61.79 79.17 
Total for Group 21,761,605 11,848,681 378,U72 64. 60 78.92 
Total for seventeen companies 183,119,998 109,925,129 242,972 63.45 80.44 
* Figures for 1913 include Lancashire and Yorkshire. t Figures for 1913 inelude Hull and Barnsley. ¢ Figures for 


1913 are for Alexandra Dock, Barry, Cambrian, Great Western, Rhymney and Taff Vale. 


Taste 11.—Detaile of the Increase in Expenditure of Two Typical Companies. 


Midland. Great Northern. 
Percentage of Percentage of 
Increase in Percentage traffic receipts. Increase in Percentage, traflic receipts. 
1922 over of increase. —_________—_ 1922 over of increase. ————_——_ —- 
1913. 1913. 1922. 1913. 1913. 1922. 
£ £ 
Maintenance and renewal— 
Way and wor! 2,003,502 165.99 8.62 12.67 874,262 133.47 11.05 13.81 
Rolling stock .. .. 2,277,501 143.33 11.35 15.26 941,064 142.67 11.15 14.47 
Locomotive running-— 
Wages oa ee GS 1,536,567 174.25 5.83 | 8.84 658,075 176.00 5.55 7.94 
Fuel es : 852,026 94.66 5.95 6.40 313,443 63.32 7.35 6.15 
. a a expenses 184,943 130.33 0.94 0.67 154,538 119.79 1.92 2.15 
rathe 
Salaries and wages .. 2,662,545 125.12 14.07 17.51 326,724 137.77 14.28 17.54 
Other expenses : se «66S ea eee 115.18 5.80 6.88 411,207 102.75 5.91 6.15 
General charges .. .. «+ «+ <» 346,868 115.62 2.14 2.55 144,882 100.61 2.44 2.61 
Compensation ty es Dee. 34,834 - 1.27 0.57 3,004 5.40 0.95 0.54 
Rates . =a 368,412 77.40 3.40 3.33 200,778 88.84 3.81 3.86 
Other expenditure 989,434 134.69 4.85 6.30 846,674 202.55 6.20 9.69 
named says: “* The charges to be fixed in the first instance , at 3 o'clock: (3) Mr. A. C. F. Henderson, associate, 


for each amalgamated company shall be such as will, 
together with the other sources of revenue, in the opinion 
of the Rates Tribunal, as far as practicable yield, with effi- 
cient and economical management, an ann net revenue 
hereinafter referred to as the standard revenue) equal 
to the aggregate net revenues in the year nineteen h 

and thirteen Res 

The accompanying Table I. shows the expenditure 

during 1922 of the seventeen companies. It shows, also, 
hat it amounted to £109,925,129 more than the expendi- 
sure of 1913, in which year the ratio of expenditure to 
receipts was 63.45, as against last year’s ratio of 80.44. 
Despite the higher rates and fares in 1922, as compared 
with 1913, only nine of the seventeen companies secured 
higher net receipts. Some, it-will be noticed, have now a 
very much higher ratio than in 1913. The Great Eastern 
and Scottish companies in particular have been badly 
hit by the standardisation of wages and the uniform eight 
hours’ day. Lines like the North-Eastern, North Stafford- 
shire and Furness, which depend so much on the iron and 
steel trade, make, as a result, a poor show. On the con- 
trary, the Southern lines, being less dependent on mer- 
chandise and mineral traffic, have done well. 

Table II. has been prepared by us to give an idea as to 
the various items that go to make up a railway company’s | 
expenditure. We have chosen the Midland and the Great 
Northern as two typical companies, as their ratios—expen- 
dituré and receipts—were 79.00 and 80.02 respectively 
as compared with the average of 80.44.. This table shows 
how much more each company: paid in 1922 than in 1913. 
It is instructive that the different items have generally 
increased in proportion to the total increase. 





“* Remarks on Some of the Present-day Problems in the 
Design of Ships.”’ 

Thursday, March 22nd._-Morning meeting at 11 o'clock : 
(4) The Hon. Sir Charles A. Parsons, K.C.B., D.Sc., F.R.S., 
Vice-president, Mr. 8S. S. Cook, member, and Mr. H. M. 
Duncan, “ Mechanical Gearing”; (5) Mr. W. Le Roy 
Emmet, member of Council of the American Society of 
Naval Architects and Marine Engineers, “ Electric Ship 
Propulsion.” Afternoon meeting at 3 o'clock: (6) Mr. 
G. 8. Baker, O.B.E., member of Council, and Mr. W. C. 8. 
Wigley, M.A., “* Model Screw Propeller Experiments with 
Mercantile Ship Forms.”’ Evening meeting at 8 o'clock : 


| (7) Mr. K. C. Barnaby, B.Sc., member, “‘ The Powering of 


Motor Ships.” 


Friday, March 23rd.—Morning meeting at 11 o'clock : 
(1) Election of new members, associate members, associates 
and students ; (2) appointment of scrutineers for the next 
annual meeting. (8) Professor T. B. Abell, O.B.E., 
M. Eng., member of Council, “‘ The Behaviour of Stiffened 
Thin Plating under Water Pressure’; (9) Mr. J. Mont- 
gomerie, D.Sc., member, *‘ Further Experiments on Large- 
size Riveted Joints’ (10) Mr. John Anderson, member, 
“The Influence of Form upon the Stability and Pro- 
pulsion of Passenger Ships.’’ Afternoon meeting at 
3 o'clock :.(11) Mr. W. Thomson, B.Sc., member, ** The 
Effect of Variations in Loading on Longitudinal Struc- 
tural Stresses in Ships”; (12) Mr. E. V. Telfer, M.Sc., 
student, ‘Graphical Trim Calculation and a Trim 


| Nomogram.” 

































































































TECHNICAL MEETINGS IN AMERICA. 


We print below a circular letter received from the 
Association of Iron and Steel Electrical Engineers of 
Pittsburg. It would seem that in America they advertise 
technical meetings much as we should a concert or a 
conjuring entertainment. 


Dear Sir: 
“ FLEXIBLE COUPLINGS WITH PARTICULAR 
REFERENCE TO STEEL MILL DRIVES.” 


Saturday, February 24th, 
Dinner 6.30. Meeting 8 p.m. 


Hotel Chatham, 
Pittsburg, Pa. 


Ever so often you are called upon to prepare a specifica - 
tion for a flexible coupling, and some times you are in doubt 
as to just what type of coupling to select. 

You are familiar, perhaps, with the various makes and 
types of couplings, still you feel you would like a little 
more data in connection with the coupling you have in 
mind. 

Your Association realises what a live subject the 
“ Flexible Coupling” has become, and has decided to 
present for your benefit 


“A TOPICAL ENGINEERING DISCUSSION ON 
FLEXIBLE COUPLINGS.” 


All the representative manufacturers of couplings have 
been invited to present a fifteen-minute engineering dis- 
cussion on their particular coupling and to illustrate their 
product with lantern slides. 

Already six of the largest manufacturers have accepted 
our invitation to participate in this meeting, and what 
we now desire is that you steel mill engineers bring your 
most trying coupling problem to this meeting and have 
the engineers who will talk that evening offer you a 
solution. 

The Executive Committee of the Pittsburg Section are 
going to make special efforts to make this meeting not 
only a technical success but a social one as well. 


Dinner 6.30 p.m. Entertainment 6.30. Meeting 8.00 p.m. 
EVERYBODY WELCOMED. 


BRING YOUR FRIENDS. 


Yours very truly, 
JOHN F. KELLY, Secretary. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Barmar Limited asks us to state that it has moved to larger 
and more commodious London premises at 14/18, Lamb's 
Conduit-street, Theobalds-road, London, W.C. 1 


A. C. ALEXANDRA anv Co., Limited, of 10, Iddesleigh House, 
Caxton-street, Westminster, London, 8.W.1, inform us that 
they have appointed Mr. Harold William Sidley general sales 
manager, and that he will take over the entire control of the sales 
of their business. 


Mx. C. F. Denpy Marsua.t asks us to announce that in future 
all business communications should be addressed to him at 170, 
Windsor House, Victoria-street, 8.W. 1, where he will be avail 
able for consultations on matters relating to locomotion and 
inventions generally. 


Wates Dove Brrumastic, Limited, asks us to state that it 
has opened a branch office at No. 2, Bank-street, Sheffield, 
which will be in charge of Mr. Arthur Swindale, who has been 
the company’s representative in the Sheffield district for over 
two years. Telephone, Central 2086; telegrams, “ Bitumastic, 
Sheffield.” 


Tue Consotmpatep Preumatic Toot Company, Limited, of 
Egyptian House, 170, Piccadilly, London, W.1, has been 
appointed sole selling agent for Weldrics and Weldrines patented 
electrodes. The works for the manufacture of these eeiveden 
have recently been removed from Scotland to a more convenient 
site in the London area. 


WE are asked to state that Sir W. G. Armstrong, Whitworth 
and Co.’s hydro-electric department has now been moved from 
8, Great George-street, to 51, Victoria-street, where additional 
accommodation has been taken adjacent to that occupied by the 
same firm’s civil engineering department. It is requested that 
letters for the hydro-electric department should now be sent 
to that address. The new telephone number is Victoria 1761 
and the telegraphic address is “* Ubiquity, Sowest, London.” 





A New On Can.-—-We have just received from Joseph Kaye 
and Sons, Limited, of Lock Works, Leeds, a sample of a new oil 
can primarily intended for motor cycle and similar services. 
It is an improvement on a somewhat similar can, by the same 
makers, that we noticed some months ago, and is a very nice 
piece of manufacturing. The container is formed by two tinned 
steel circular stampings with the familiar serrated edge asso- 
ciated with the “ K” oil cans. The spout is made in one piece 
of tapered seamless brass tube—not with a soldered nipple as 
before—while the socket is held into the container by a deep 
zroove cut round the outside and soldered up. The arrangement 
is such that even after really rough usage there should be very 
little likelihood of leakage. A small cap with a pricker is screwed 
on the end of the spout. 


Tae Orricar Soctery.—At the annual general meeting, held 
at the Imperial College of Science and Technology on February 
8th, 1923, the following officers and Council were elected to serve 
for 1923-24 :—President, Emeritus Professor Archibald Barr, 
D.S8c., LL.D., Anniesland, Glasgow ; vice-presidents: Sir Frank 
Dyson, D.Sc., LL.D., F.R.S., Royal Observatory, Greenwich ; 
T. Smith, M,A., F. Inst. P., National Physical Lohoesnary 3 R. 8. 
Whipple, M.1.E.E., 15, Creighton-avenue, Muswell Hill, N.W.10 ; 
hon. treasurer, Major E. O. Henrici, R.E., 3, The Terrace, 
Barnes, 8.W.13; hon. secretaries: (a) business secretary, 
Professor Alan Pollard, Imperial College of Science and Tech- 
nology, South Kensington, 8.W.7; (b) papers secretary, 
F. F. 8. Bryson, Glass Research Association, 50, Bedford- 
square, W.C.1; hon. librarian, J. H. Sutcliffe, 10, Cliftord’s- 
inn, Fleet-street, E.C. 4; editor of * Transactions,” Dr. J. 5. 
Anderson, 5, Uffney-park, Teddington ; Council: J, 8, Ander- 
son, Instructor Commander T. Y. Baker, R.N., W. M. Brett, 
Professor F. J. Cheshire, R. W. Cheshire, R. 8, Clay, H. H. 
Emsley, P. F. Everitt, Dr. J. W. French, Miss L. M. Gillman, 
Mrs. C. H. Griffiths, Dr. L. C. Martin, Protressor A. W. Porter, 








F.R.S., F. Twyman, and A, Whitwell, 
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A Small Two-cylinder Aero Engine. 


THe growing interest in aircraft of the glider type 
equipped with an engine of comparatively low horse- 
power has been carefully watched by the Bristol Aeroplane 
Company, Limited, and for the past fifteen months its 
aero engine department has been developing and perfecting 
a small 1070 c.c. flat twin air-cooled unit suitable for 
this purpose. Twelve or fourteen years ago aircraft 
pilots were seriously handicapped by the limitations and 
failures of the small powered engines then in use. Engines 
of converted motor cycle type—as most of them were— 
they were probably quite satisfactory on the road when 
they were rarely run for more than a minute at full throttle, 
but for aircraft they were unreliable. In the develop- 
ment of its new type, the Bristol Company has insisted 
upon sound reliability and claims to have produced an 
extremely robust engine. The new engine has been 
subjected, we are informed, to exhaustive experiments on 
the Froude test bench under conditions exactly similar to 
those demanded by the Air Ministry for large aero engines, 
and continuous ten-hour non-stop power tests have been 
carried out on the Froude dynamometer. 

Two types of the engine have been designed—one with 
the driving boss running at crank shaft speed, to be used 
in conjunction with a chain-driven propeller; and the 
other with a 2-to—1 reduction gear enclosed in the crank 
case. The first named type is illustrated herewith. All 
the valve mechanism is entirely enclosed, ball and roller 
bearings are used throughout, and the lubrication is wholly 
automatic. The engine, it is claimed, can be left to run 
for long periods at the full rated power, without attention 
or adjustment—special measures described below having 
been taken to deal with the attendant troubles usual with 
overhead valve air-cooled engines. The following are 
the leading particulars of the engine :—Bore, 85 mm. ; 
stroke, 94 mm. ; R.A.C. rating, 8.95 brake horse-power ; 
rated horse-power, 18 at 2500 revolutions per minute ; 
weight of engine complete, 85 lb. ; petrol consumption per 
hour, 12 pints ; and lubricating oil consumption per hour, 
3 pint. 

The cylinder construction ealls for attention as the head 
is detachable, and of aluminium alloy, the sparking plug 
bosses being bushed in bronze. The valve mechanism 
is also of special interest. A single cam shaft with four 
integral cams, and driven by gearing from the crank 
shaft, lies inside the crank case. The cams operate 
fingers, which in turn operate rocking shafts enclosed in 
tubes. The rocking shafts are returned by coiled springs, 
and the mechanism is such that when the cylinders warm 
up there is no increased clearance between the rocking 
shafts and valves. Twin concentric springs are used for 
the valves. The whole mechanism is enclosed and auto 
matically lubricated. 

The crank shaft is supported on three ball bearings and 
a thrust bearing. The connecting-rods are threaded on 
to the crank shaft, and run on case-hardened crank pins with 
with 7/,,in. rollers. The big end of each connecting-rod 
has a case-hardened bush inserted. Special attention has 
been given to the connecting-rod roller bearing assembly, 
so that very long life may be guaranteed under continuous 
working conditions. The crank case is a one-piece 
casting, pierced at the rear end with a large aperture, 
which provides for the connecting-rod assembly being 
inserted complete. 

The lubricating oil is positively delivered to the timing 
gears, cam shaft, rocker mechanism, &c., and pressure feed 
is directed on to the connecting-rod assembly, from 
which the cylinders are lubricated on the “ splash ” 
system. The charge of lubricant, approximately | gallon, 
is carried in the sump provided in the lower part of the 
crank case, which floods the plunger pump. Ignition is 
effected by means of a British Thomson-Houston Com- 
pany’s twin-cylmder magneto, which is driven by 
gearing irdém the crank shaft. The mixture is provided 
by a “ Zenith’ carburetter, drawing hot air from the 
exhaust pipe, 











The Ideal Home Exhibition 


To the thoughtful person visiting the Ideal Home 
Exhibition, which opened at Olympia on March Ist and 
will close on the 24th inst., a point much emphasised is 
the extent to which we rely on the engineer for the 
amenities and comforts of life. Ona very large proportion 
of the stands the work of the engineer is directly visible, 
and in the ease of a not inconsiderable proportion of the 
remainder his influence is indirectly in evidence. It 
would be quite impossible, therefore, to attempt to give 
a list, much less a detailed account of all that is there 


—<<_ 


them, but many of them are of considerable interest, 
Then, again, the number of exhibits of articles and appar. 
atus having to do with heating and lighting is very large 
and their types are very diversified. There are domestic 
boilers, operated in many different ways, for the con. 
tinuous supply of hot water, central heating equipments, 
electric heating appliances of all sorts and kinds, fue) 
stoves in large variety, cooking stoves and devices of a 
multiplicity of designs, and several self-contained electric 
lighting sets, some of them of quite minute size yet evi- 
dently serviceable. Lavatory accommodation is well 
represented, some of the wash-hand basins and baths 
having a most luxurious appearance, while there are 
exhibits of automatic washing machines which well deserve 
attention, and of plants for the manufacture of gas for 
domestic use. 

Wireless exhibits there are in bewildering profusion, 
and there are also ordinary telephone equipments. Amony 
other things which are on view there are lifts, refrigeration 
equipments, sanitary appliances, pumps, concrete makiny 
and handling equipment, water softeners, disinfectors, 
filters, aerated water machines, lawn mowers, garden 
tools, stair treads, steel cupboards, casements, electrical 
fittings of every description, fire-grates and ranges, bed- 
steads, lamps, ironers, sewing machines, articles in staii- 
less steel, aluminium utensils, typewriters, &c. &c. 

Of its class the Exhibition can, we think, be called 
excellent, but if it be necessary to have everything shown 
in order to possess an “* ideal home,”’ then that home wil! 
have to have the proportions of a mansion, and it will 
certainly be far from cheap ! 


Variable Power Hydraulic Riveting 
Machine. 


THE riveting machine illustrated by the accompanying 
engraving has been recently designed and constructed 
by Henry Berry and Co., Limited, of Leeds, to the order of 
Holdsworth and Sons, Limited, boilermakers, Bradfor:, 
and forms part of a large plant which has just been in 
stalled in the last-mentioned works. The machine in 
question is noteworthy on account of the large 
range of power obtainable at the snaps. It is, in 
fact, possible to get seven different powers on the 
rivet varying from 20 to 130 tons. This range of 
powers is obtained by means of three telescopic ram 
controlled by stop valves in such @ manner that any 
combination can be utilised. The stop valves having been 
set for the power required, the actual riveting operation is 
controlled by the manipulation of a single hand lever. 








BERRY VARIABLE-POWER RIVETING MACHINE 


which might be of interest to engineers. Such a course, 
besides calling for far more space than we can afford to 
give to it, would possibly also prove wearisome to our 
readers, for in many cases the same things—or very nearly 
the same things with but small differences—are being 
exhibited by numerous different firms. As an example of 
what we mean we may instance power-operated vacuum 
cleaners. They are met with on every hand, and the 
visitor is invited to watch them while they swallow well- 
nigh incredible volumes of dust. It would be out of the 
question to refer to them all and to differentiate between 
their respective attributes. They are one and all of them 
ingenious contrivances and greatly in advance, mechanic- 
ally, of their hand-worked prototypes. 

There is an astonishing number of exhibits in which 
electricity is made use of in one way or another, and it 
would be hopeless to try and particularise regarding 


This large range of powers is, of course, of considerable 
advantage to thé boilermaker, as it allows him to choose 
a power best suited to the size and type of rivet in hand, 
thus avoiding the likelihood of damaging the plates by 
using too much force. Further, considerable economy is, 
naturally, effected when doing small or medium work. 
The valve arrangement includes a water-saving device 
by means of which the snaps are brought up to their work, 
and the cylinders filled with low-pressure water. The 
high pressure is then automatically applied when the 
snaps meet any resistance. There is also a timing arrange- 
ment which is adjustable to give any pre-determined 
“ dwell”’ on the rivet after it Ses been closed. It will 
also be noticed from the engraving that three pressure 
gauges are fitted in front of the operator to enable him to 
see at a glance exactly what power he is applying to any 
particular rivet. 














Marcu 9, 1928 


THE ENGINEER 


271 





—_— 








Provincial Letters. 


rHE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Unsettled Market Conditions. 


on the Birmingham iron and steel 
market to-day—Thursday—was small and unsettled 
conditions prevailed. On the surface the market looks 
strong, but it no longer has the steady undertone which 
was its most hopeful feature when the year opened. The 
efiects of the continental position, as evidenced through 
the searcity of coke and pig iron and the rising prices, 
are being more generally felt, and the makers dependent 
on the basic materials for their products are finding the 
reaction in advancing quotations. Stringency in all iron 
and steel departments continues to increase. Materials 
of every kind have become scarcer, and quotations, high 
as they are, cannot be relied upon for the coming days. 
Manufacturers are hampered by the lack of raw material, 
and are feeling still more acutely the pinch resulting from 
the shortage of fuel supplies. The basis industries main- 
tain active conditions, but stability is lacking, and nothing 
like the same confidence can be felt as was experienced 
at the opening of the year, when buyers were showing a 
tendency to do something like continuous business. In 
the absence of any immediate prospect of relief in the 
situation created by the French occupation of the Ruhr, 
the outlook is growing more discouraging. The position 
; too full of uncertainty to warrant expansion of business 
heyond immediate requirements. The present high prices 
re looked upon as artificial and liable to collapse as soon 
the situation clears abroad 


BUSINESS 


Northamptonshire Pigs Dissappear. 


The pig iron shortage has become more acute and 
Northamptonshire irons have for all practical purposes 
disappeared from the market, while forge qualities of 
Derbyshire or Staffordshire make are almost unprocurable. 
rhe prices mentioned for small emergency parcels of 
Northamptonshire pig may be paid by users who are 
anxious to escape from a tight place at any cost, but 
nobody would think of paying them in the ordinary way 
of trade, and it would be misleading to reproduce them. 
Derbyshire and Nottinghamshire irons are scarce and 
strongly held. Early in the week the price was raised by 
2s. 6d. per ton to £5 for foundry material, while to-day 
some sellers require £5 5s. There is naturally a good deal 
of disparity in prices, but so far as any balance can be 
said to exist, Derbyshire forge prices seem to have settled 
at about 97s. and No. 3 foundry at 100s. Offers both 
below and above figures are reported. North 
Staffordshire makes are approximately 5s. above those of 
Derbyshire. Many of the prices now being quoted are 
intended to discourage buying, as producers have their 
output booked as far ahead as they care to go, and there 
is no prospect, with the sustained demand for fuel from 
the Continent sendmg up coke in price, and making it 
more and more difficult to obtain for home use, of output 
It is reported that in some districts the pro- 
duction of pig iron has already been reduced, and athough 
n the Midlands no furnace has yet been damped down it 
cannot be long, if present conditions continue, before this 
begins to take place. It is, of course, the coke factor 
which makes pig iron so dear, and as soon as it disappears 
smelters are prepared to drop prices in a corresponding 
degree. 


these 


increasing. 


Blast Furnace Coke Supplies. 


The scarcity of blast furnace coke continues to 
increase owing to the temptation offered by the keen 
demand for export to the Continent. There is a difference 
of something like 15s. or 16s. in the price of coke at ovens 
for the home trade and coke at ports for export. Many 
extravagant statements are in circulation as to the prices 
which are being paid by continental competitors, the 
scale ranging up to 67s. 6d. f.o.b. So long as export 
demand lasts values will be maintained at a high figure. 
If blast furnace owners who have made their contracts for 
coke are to be subject to the vagaries now developing in 
the market, they will find it anything but an easy matter 
to fulfil the engagements into which they have already 
entered. Smelters complain that they are not getting 
the coke which they require to keep their plants going, 
and which they say they were led to expect would be 
forthcoming. Blast-furnace managements that are not in 
the fortunate position of having their own coke ovens 
must either submit to be crowded out or must face week 
by week the harassing task of carrying on with hand-to- 
mouth supplies of fuel picked up here and there at what- 
ever price the seller likes to charge. 


Rising Values of Finished Iron. 


Prices of manufactured iron are, in sympathy 
with pig iron, moving upward though not to the same 
extent. Makers of small rounds, hoops and other mis- 
cellaneous irons are swamped with orders, and most of 
the local ironworks have sufficient orders booked to keep 
the plants in operation going for some weeks. No firm, 
however, in any department of the iron trade will accept 
any serious commitment beyond the orders already in 
hand. 
market. Their standard of £13 10s. is the same to-day as 
it was nearly twelve months ago, and the mills are well 
employed. Staffordshire crown bars are dearer on the 
week, and were quoted up to £12 on ‘Change to-day. 
In some cases even this figure was plus carriage. The 
Lancashire price is £12 10s. Iron strip has advanced to 
£12 from £11 10s., which was last week’s accepted figure. 
A perceptible slowing down has disappointed expecta- 
tions in the nut and bolt industry. Local bar mills which 
cater for its requirements, ask £11 and upwards. Lanca- 
shire rollers are ready to do prompt business at £11 10s., 
but they will not book forward. The absence of con- 
tinental material and the high price of local bars is stated 
to be the reason for the falling off of business in the nut 
and bolt trade. 


Marked bars remain the one stable spot in the | 


Sheets. 


Galvanised corrugated sheets, 24-gauge, are still 
quoted at £19 to £19 10s., according to specification, but 
there is but little being done at such prices, and manufac 
turers are not eager to commit themselves under present 
productive conditions. Black sheets are quoted £13 10s. 


Failure of Continental Supplies. 


The tightness of the market is enhanced by the 
practical cessation of supplies from the Continent. The 
disposition of French and Belgian firms to repudiate their 
contracts on the ground of force majeure is increasing. 
In a few instances where pressure has been brought to bear 
small quantities have been obtained, but delivery is 
dribbling and seems likely soon to dry up altogether. It 
is said that many continental concerns which have sold 
iron and steel to consumers in this district make no bones 
about going back on their contracts. In the circum- 
stances which have arisen it is quite understandable that 
punctual fulfilment of contracts is not possible, but 
nothing can justify the way in which the dislocation is being 
exploited, according to reports that are now prevalent, by 
some of those who are under engagements to buyers in 
this country. Millowners in Staffordshire who had relied 
upon importations of crude material and semis from the 
Continent to keep their plant going are under the necessity 
of making replacements from home sources at much 
greater cost. It is some satisfaction to know that the 
Management Committee of the London Iron and Steel 
Exchange is taking the matter up 


Strong Position of Steel. 


The steel market continues strong with advanc- 
ing prices, the drying up of continental supplies being a 
favourable factor. On ‘Change in Birmingham to-day 
~Thursday—definite advances on last week’s prices for 
some descriptions of steel were obtained. Soft billets 
could not be got under £9, and for high carbon billets £9 10s. 
and upwards was required. Heavy steel strip fetched 
£11 15s. to £12. The associated makers have formally 
raised the basis for Staffordshire hoops to £12, a step 
which had been anticipated in market quotations. Small 
steel bars make £10 15s. to £11. Prices of joists, angles, 
and plates in this district have not been further advanced, 
though in a few cases producers have been able to secure 
special terms. The advance by Northern firms of 10s. 
tends to strengthen the Midland position, but contractors 
in this area are none too well employed. Constructional 
contract business is subject to keen price cutting, owing 
to the large number of firms which came into it during 
the boom time that immediately followed the war. 
Manufacturers and holders of home steel products are in a 
stronger position than ever as far as the market is con- 
cerned. But the increasing scarcity of raw material 
prevents them making the most of the opportunity. For 
the present the mills, as far as their capacity has come 
into operation, are full of work and booked several weeks 
ahead. 


Scrap. 


Scrap of all kinds is scarce and dear. Scrap steel, 
where available, can be sold readily at £4 10s., but the 
price is stiffening under the influence of the steel shortage 
in other districts. 


Staffordshire Miners’ Wage Reduction. 


The ascertainment for wages for the miners in 
the Cannock Chase and Pelsall districts for March and 
April as based upon the output and costs for November 
and December last, results in a reduction of 4d. per shift 
for stallmen whose wages fall from 9s. 10d. to 9s. 6d. The 
percentage addition to the standard wages is fixed at 
45.21 per cent., as against 49.61 per cent. for the past 
two months. A proportionate reduction takes place in 
the wages of other grades of mine workers ranging from 
1d. in the case of boys to 4d. for stallmen. 


Decrease of 4306 in Midland Unemployed. 


The latest unemployment returns for the West 
Midlands area show that the steady decrease in the 
number of workless which has been going on for some weeks 
past continues. For the week ended February 26th the 
aggregate number of unemployed was 146,261, as compared 
with 150,567 for the previous week, a decrease of 4306. 
The reduction in Birmingham was 1511. The numbers 
registered at the various Labour Exchanges in the principal 
towns are Birmingham area, 48,652; Coventry, 4439 ; 
Cradley Heath, 5016; Darlaston, 2197; Dudley, 5002 ; 
Smethwick, 6574 ; Walsall, 6938 ; West Bromwich, 3635 ; 
and Wolverhampton, 9404. 


Midland Iron and Steel Wages Board. 


The report of the Midland Iron and Steel Wages 
Board shows that the number of firms which are members 
is 86, 42 of them having works in South Staffordshire and 
Shropshire. The receipts for the year amounted to 
£4984, of which the operatives contributed £2366—and 
the expenditure £5786. The bank balance from the 
previous year had been extinguished, and a further debt 
incurred of £299, 











LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
General Outlook. 


THERE have been considerable changes in the 
markets since I last wrote, and in almost every case the 
movement has been towards higher prices. In some 
instances prices are now getting rather on the extravagant 
side, and sober people are beginning to be a little nervous 
about them. It, is, of course, true that the advances 
recently made are not in accordance with the measure 





of trade improvement, although there is no doubt we 
have some growth in the home demand for iron and metals ; 
but the main reason for the advance is to be found in 
the fact that consumers of material in Scandinavia, 
Holland, Spain, &c., and in the East, are no longer able 
to deal, as they did, with the Continent. Should the 
continental trade be put into order again, there is not 
trade enough in this country to prevent the markets 
from falling back. This is particularly the case in regard 
to iron and fuel. 


Metals. 


The very sharp advances in the non-ferrous 
metal market seem mainly to be associated with active 
buying in America. Both in copper and tin it is the 
American buying which is at the bottom of the rise, and 
one is a little doubtful whether this stimulating cause 
will continue. It may, however, be admitted that the 
domestic consumption of copper in America has increased 
very rapidly of late, and there is a larger consumption 
in this country ; but the latter may be merely a result 
of the placing of orders here which would in ordinary 
circumstances have gone to Germany. This is, of course, 
a matter of satisfaction to us, but it need not affect the 
total consumption of copper. The speculative movement 
has been encouraged by the rise, and is perhaps account- 
able for part of it; and there is no indication yet that 
speculators in copper are afraid of the future. The prices 
of copper, that is, of standard and best select, are still 
moderate compared with those for iron and lead. Engineers 
have some right to complain that although the prices for 
manufactured copper and brass have for so long been 
too high in comparison with the raw metals, yet the 
full amount of the recent advance has been added to these 
prices. Strong copper sheets and bottoms are now £5 
per ton higher than they were in January, and tubes 
have been raised to about the same extent. The readjust- 
ment of prices in this section of the market so as to bring 
them into proper relationship with raw metals has been 
delayed far too long, and consumers are naturally very 
dissatisfied with the present position. There has been 
considerable excitement in the market for tin, but it is 
now a grave question whether prices are not going too 
high. A certain amount of nervousness seems to be 
developing, and this may lead later on to the beginning 
of a “bear” campaign. American buying was at the 
bottom of the advance, and the reports which are coming 
to hand seem to indicate that American consumers are 
not willing to follow the market much further. It is, o/ 
course, possible that further advances will occur, but 
if so the price will be high enough to tempt a further 
liquidation of the reserved stocks in the East. The market 
for lead has been very firm, and prices are rather higher, 
but the increase seems to be mainly in sympathy with a 
rapid movement in copper and tin. In spelter there has 
been scarcely the same very optimistic feeling, but the 
demand from consumers has been good, and there is not 
a very heavy supply pressing upon the market here. 


Pig Iron. 


The market here for pig iron is in a curious 
condition, and one does not quite know what to make 
of it. Prices are, of course, very firm and tending to go 
higher, but at the same time there is less business moving, 
at any rate in the foundry iron section of the market. 
Those ironfounders who have used up all their stock are, 
of course, compelled to pay the current prices, and if they 
are not amongst the favoured customers of a furnace they 
may have to pay 115s. per ton. In special cases, however, 
No. 3 Derbyshire can be bought on a basis of 100s. per 
ton at the furnace, or 109s. to 110s. per ton delivered. 
Those ironfounders who have still some cheap iron to 
come in seem to be standing off and waiting. When they 
look up their last purchases they find them at 90s. to 
92s. 6d. per ton delivered, and they naturally hesitate 
to pay the advance, at any rate until they are compelled. 
As the Midland furnaces can now get equal to 105s. on 
trucks by sending their iron to Cleveland they are fairly 
firm ; and as it is not yet clear that the limit in the rise 
in’ coke has been reached, furnaces are not very much 
disposed to book iron far ahead even at to-day’s prices. 
There has been a further jump in East Coast hematite 
iron, and this metal, together with Scotch, seems now to 
be almost out of the reach of the Manchester ironfounder 


Finished Material. 


The demand for sectional steel is reported to be 
rather better, and there is a tendency for sections to come 
up to the price of plates. There is, in fact, no reason why 
they should be sold at a lower price unless it be in the 
case of rails and joists which might be ordered in large 
quantities for one section. The Lancashire steel hoop 
manufacturers have revised their prices, which now 
stand at £13 15s. per ton for soft steel hoops and £15 5s. 
per ton for best steel hoops. The price of iron hoops is 
£15 per ton, and of Crown bar iron £12 10s 


Scrap. 


There is a decided improvement in the market 
for scrap materials, but the prices obtainable here are 
not yet fully in accordance with the rise in new materials. 
Dealers are now trying to get 85s. per ton for heavy steel 
melting scrap on trucks in Lancashire, and the Sheffield 
consumers have recently paid a price about equivalent 
to this. For heavy wrought scrap delivered to the works 
dealers ask 90s. per ton, and with bars at £12 10s. one 
cannot say that the price is too high; but iron manu 
facturers are not quite educated up to it yet. Foundry 
scrap is in better demand, and the accumulations are 
getting less, but good broken machinery scrap is still very 
cheap as compared with pig iron. Dealers seem proud of 
having got as much as 95s. per ton for it ; but this is very 
much below its value when compared with Derbyshire 
No. 3. 


Barrow-tn-FuRNeEss, Thursday. 
Hematite. 


The position in the hematite iron trade is im- 
proved, for the representations made to the exporters 





of coke have had effect, and there is a better and more 
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regular delivery. The Furness district suffered more 
than West Cumberland, but both were held up. Business 
is very brisk considering, and there seems no reason to 
doubt the stetement that the production in this district 
is unequal to the demand. Makers are still wary about 
putting more furnaces into blast for two reasons. If one 
cuts out the increased trade resulting from the French 
occupation in the Ruhr, the present number of furnaces 
would be quite sufficient, and if the bottom was to 
drop suddenly out of this trade, makers, if they had 
increased their output, would find themselves forced 
either to damp down or make and put into stock, and 
this would not be advisable, for if the demand eases there 
may be a falling in prices. Another reason is the still 
important difficulty of coke deliveries. The Continent 
continues to take a considerable amount of iron, and the 
home consumption is increasing. The latter improvement 
is due to the better tone in the engineering and shipbuilding 
trades. There have been shipments of iron from Barrow 
for Tréport, South Wales, Antwerp, &c. 


Iron Ore. 


The iron ore trade is better again, and it is hoped 
that it will steadily improve as time goes on. Most of the 
output is used locally, but there, have been more ship- 
ments lately, including some for France. There is a better 
tone altogether in the iron ore trade than there has been 
for some time. Foreign ore is in steady demand, and there 
will be an improvement in imports now that the stocks 
are being reduced. 


Steel. 


The steel trade is moderate, generally speaking. 
Barrow is better situated than West Cumberland, which 
has only had its rail mill partially employed. The Barrow 
rail mills are still engaged, and will be for some time 
yet. There are regular shipments of rails and fish- 
plates to Liverpool from Barrow for transhipment. The 
hoop and bar mills are fairly active, and the foundries are 
moderately employed. 


Shipbuilding. 


As was hinted at a few weeks back, there is 
better news in the shipbuilding trade. Vickers Limited 
have been successful in securing an order from France, 
Fenwick and Co., Limited, of London, for two steam 
colliers 280ft. long and possessing a speed of 10 knots. 
These steamers will be steam-driven. 








SHEFFIELD. 
(From our own Correspondent.) 
Heavy Steel Trade Flourishing 


Tue demand for mild steel continues to increase at 
a very satisfactory rate, and Sheffield, which is the great 
centre for the production of this material, is feeling the full 
benefit of the improvement. The growth of business 
has been considerably stimulated by the troubles in the 
Ruhr, which have not only put a period to German com- 
petition, but have seriously reduced the ability of France 
and Belgium to accept trade from outside countries. An 
example of the way in which conditions have changed is 
furnished by a letter received by a Sheffield firm from a 
continental merchant, who has an important business in 
steel with various countries. He states that hitherto his 
orders have gone to Germany, as the Sheffield quotations 
have been too high. Now, however, that Germany is no 
longer able to accept his orders, he proposes to transfer 
his custom to Sheffield, and he expresses the hope that 
British prices will be kept at as reasonable a level as 
possible, so that he may continue to trade with this 
country. The home demand for these qualities of steel is 
also very good, Staffordshire and South Wales especially 
taking large quantities. The result of all this is that the 
mild steel trade is enjoying something in the nature of a 
boom. The past week has seen a great increase in the 
number of orders and inquiries received by the East End 
of Sheffield and by Rotherham. Most of the furnaces— 
some of which have only been recently erected, and have 
had to wait a couple of years for employment—are now 
working at their full capacity. Some of the works are 
getting into arrears with deliveries, and display no anxiety 
to take additional contracts. It seems not unlikely that 
before long the demand for steel will be in excess of the 
means of supply, greatly as these have been enlarged. 


Some Busy Departments. 


The stream of orders for railway steel continues 
unchecked, and, although the tire-making plants are not 
yet fully occupied, they are rapidly filling up with work, 
and their prospects, as well as the prospects of those 
branches engaged in the manufacture of springs, axles, 
and buffers, are considered quite good. The Master 
Cutler, himself a manufacturer of railway material, and 
one of the most consistent optimists in the city, said last 
week that every day brought increasing evidence of an 
improvement in Sheffield’s trade. He added that the 
city was consolidating its position in those markets, 
especially South America, which it had very largely lost 
owing to war conditions. The rolling mills are now well 
employed, and there has been a great improvement in the 
wire trade, with the result that the rod mills at Temple- 
borough and elsewhere are quite busy. There have been 
advances in prices of both basic steel and wire rods. Pig 
iron is still very scarce, and higher rates are being de- 
manded for it, and also for thecoke with which the blast 
furnaces are fired. For coke for export, it is said that as 
much as 45s. has been offered at the ovens, but even at 


that figure the available supplies are very s A new 
blast-furnace, capable of turning out 1000 tons per week, 
is to be built at the Renishaw ironworks. 


The Lighter Steel Trades. 


There is only a moderate amount of improve- 
ment im the crucible and high-speed steel branches. The 
progress of engineering in the country is all to the good of 








~~ sections of Sheffield trade, and must result in an 


increased demand for fine steels, but so far progress is 
slow. In files, engineers’ small tools, and hand tools, 
there is a good deal of stagnation, which is to some extent 
modified by the uirements of collieries. While a few 
firms are doing fairly well, others are very badly placed, 
and the orders that are given out are not of any great bulk. 


Cutlery and Plate. 


The position of these trades continues unsatis- 
factory. The cutlery manufacturers are perhaps doing 
more than they were twelve months ago, but the hopes of 
a substantial revival, based on the brisk demand that was 
experienced about Christmas, have not been realised. 
There is still a good demand for stainless table knives, and 
the orders placed are of considerable magnitude, but 
prices are severely cut. Leading firms are sometimes 
unable to accept orders at the prices offered, and the trade 
goes to little masters, who are able to underquote to the 
extent of 10s. or more per dozen. There is a better 
demand for Sheffield scissors, and fairly large quantities 
are being produced and sold. The pocket-knife and razor 
branches are the slackest, and are having a very lean time. 
Although imports from Germany are stopped at present, 
there are still large quantities of German goods in this 
country, and the competition is very keen. 


Supporting Home Industries. 


The question of choosing between home and out- 
side firms is one that often confronts corporations when 
contracts for municipal supplies have to be given out, 
and different authorities vary in the courses they adopt. 
Recently Sheffield lost a contract for tram rails for Hull 
because its tender was not the lowest, and the work was 
given to Belgium. Now, a case has arisen in which 
Sheffield sent in the lowest quotation, but has still been 
unsuccessful. The Corporation of Edinburgh invited 
tenders for the tops and fittings of a large number of 
tramears, and the Tramways Committee provisionall 
accepted the offer of Cravens, Limited, of Sheffield, whieh 
exceeded £10,000. In the full council, however, the need 
of providing work for Edinburgh people was argued so 
strongly that eventually a local tender was aecepted, at 
a considerably higher price than that of Sheffield. 


In the Miniog World. 


There are several interesting points about colliery 
development to chronicle this week. Mr. J. P. Houfton, 
in a speech at Mansfield, has been pointing out the need 
for an increase in the coal output. He states that there 
is a great deal of leeway, in the matter of new sinkings, to 
be made up, and that if trade continues to improve as it is 
doing, there will be a coal famine before all the arrears are 
overtaken. He predicts that in the next ten or fifteen 
years Mansfield will be the centre of a new population of 
40,000 within a radius of ten miles or so. Mr. Houfton 
is chairman of the Hatfield Main Colliery, one of the newest 
in the district, and at the annual meeting he stated that 
the output was now 7000 tons per week, and was increas- 
ing. The permanent screens were nearly finished ; it was 
anticipated that they would be ready at the beginning of 
April, and this should result in an improvement in the 
selling value of the coal. The company is very anxious to 
build new houses for its employees, as two or three hundred 
additional dwellings would enable it to double the present 
output with very little extra cost, and it is arranging with 
the Public Works Loan Board and the Trade Facilities 
Board to advance it money to assist in the building 
schemes. 


Water Troubles Overcome. 


Mr. Houfton mentioned that at Hatfield Main 
they had over 11,000 acres of coal, of which the Barnsley 
seam alone would give the colliery a life of over ninety 
years. The Kents thick seam had been proved at a thickness 
of 5ft. 10in. in the shafts, but as to whether this seam was 
available for the greater portion of the royalty they would 
know more when the Armthorpe and Thorne sinkings, now 
in progress, proved the same seam in their shafts. Mention 
of Thorne reminds me that the sinking of this shaft is 
making good progress. It has been in progress a 
number of years, and has been greatly interfered with by 
water troubles. Now, however, two small seams of coal 
have been found at depths of 511 and 512 yards respec- 
tively, and, although these are not of considerable com- 
mercial value, the discovery shows that the water-bearing 
strata have been practically overcome. It is anticipated 
that the Barnsley bed will be reached, at a depth of about 
1000 yards, in the summer of 1924. 


Various Items. 


Sheffield Education Committee has just started 
the erection of two new schools, one of which will cost 
£18,811 and accommodate 848 scholars, while the other 
will cost £25,283 and accommodate 840. The schools, 
which will be of the one-storey type, have been designed 
by the city architect (Mr, F. E. P. Edwards), and the 
contractors are T. Roper and Son, Limited, and Messrs. 
Reeves Charlesworth. At Rotherham, a Ministry of 
Health inquiry has been held into an application of the 
corporation for an extended time in which to complete 
a@ service reservoir at Kimberworth. Ten years was 
originally granted, but the war interfered wi:h the progress 
of the work, and now a further five years is asked for. 
The reservoir at present has a capacity of 1,000,000 
gallons, but it is considered that within the next five years 
the necessities of the district will call for its full capacity of 
3,000,000. Local authorities in the Chesterfield district 
are considering a suggestion of the Ministry of Health that 
they should adopt a joint scheme of water supply for an 
area serving & population of about 140,000. A representa- 
tive committee has been appointed, to which the water 
engineers of the Chesterfield Corporation and Rural 
Council will submit a scheme, with particulars, showing 
the additional supply required at present and estimated 
to be required in ten years, financial liability, &o. At 
Barnsley, public men are agitating for a main line train 
service and a new central station. For the latter, the 
corporation is willing to provide a site on its tip in Queen’s- 
road. A Derbyshire railway matter of interest is a move- 



























ment for petitioning the L. M. and S. Company to con. 
struct a line connecti Am , Wirksworth, and 
Ashbourne with Sheffield and the North. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Position. 


TRADE improvement in the North of England 
is well maintained. Inereasing activity is reported in 
most industries, and plant which has long been idle is 
gradually being put into operation once more. At the 
same time progress tow! a normal state of affairs 

somewhat slowly. In the iron and steel trades, 
for instance, a tremendous handicap has sprung up owing 
to the acute shortage of fuel just at a point when there 
was a prospect of a return to more prosperous times. 
Although extensive orders are circulating, manufacturers 
are prevented from taking advantage of the golden 
opportunity because they are unable to expand their 
outputs owing to the lack of fuel. As a result prices 
have moved up rapidly, and in the end are likely to prove 
detrimental to a trade revival. The evils of inflation 
are too clearly before the ironmakers, but they find them 
selves carried helplessly along on an irresistible tide oj 
events, in which they are constantly struggling to keep 
abreast of the ever-rising costs of production. How rapid 
has been the advance in prices may be judged by the 
fact that since the beginning of the year No. 3 Cleveland 
pig iron has gone up from 92s. to 125s. per ton. 


Cleveland Iron Trade. 


The Cleveland pig iron market presents few 
new features. The shortage of iron is still very acute 
and makers are fully sold for some weeks ahead. The 
upward movement in prices still continues, and traders 
are wondering when it will cease. The course of events 
has disturbed all calculations, and the phenomenal cost 
of pig iron and fuel is gravely handicapping engineers 
and foundry men. Some of the blast-furnaces which 
it had been hoped to start this week are still cold, and 
the three lighted up last week have not had time to exer 
cise any influence on supplies of iron for the open market 
For the small odd lots that become available there is keen 
competition, and buyers have to submit to increasing 
quotations. The general market quotation for No. 3 
G.M.B. Cleveland pig iron is now 125s. On this basis 
No. 1 is put at about 130s., No. 4 foundry 120s., and No. 4 
forge 115s. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade is also very difficult. There is a brisk demand on 
both home and export account, but makers are practically 
sold out to the end of April. Prices have advanced, and 
120s. is now the general quotation for mixed numbers 
for May-June delivery, while No. 1 is put at a Is. per 
ton premium. For any prompt iron possibly a highe. 
figure might be realised. 


Iron-making Materials. 


Foreign ore prices are steady, but a lull seems 
to have set in, consumers having apparently covered thei: 
present needs. Sellers, however, show no sign of weaken 
ing, and with freights advanced the price of best Rubio 
ranges from 25s. to 26s. per ton c.i.f. Coke producers 
have no spare supplies, having heavy home and foreign 
commitments, and however pressing they are unable to 
meet any extra calls from the ironmasters. They are, 
however, renewing old contracts at prices ranging from 
38s. to 40s. per ton delivered at the works. 


Manufactured Iron and Steel. 


Encouraging accounts are given of the manufac 
tured iron and steel trade. A huge volume of inquiries 
is pouring in, and makers have about as much work as 
they can cope with until the end of April. But the outlook 
is so uncertain, and costs are rising so rapidly, that current 
orders are scarcely covering costs of production, and steel 
makers are not inclined to commit themselves far ahead 
until conditions become more stabilised. ~ Quotations 
remain very firm. 


Iron and Steel Exports. 


The shipments of pig iron, manufactured iron 
and steel from the Cleveland district during February 
showed a substantial drop as compared with those of 
January, the total being 66,242 tons as compared with 
80,697 tons. There were, however, three fewer working 
days. Notwithstanding the urgency of the home require- 
ments the exports of pig iron showed little diminution, the 
February total of 39,406 tons comparing not unfavourably 
with the January total of 41,308 tons. Nearly 3000 tons 
less pig iron was shipped coastwise, but an increase was 
recorded of 935 tons in the foreign shipments, which 
totalled 27,476 tons. The effect of the Ruhr invasion is 
reflected in the pig iron exports to Germany, from 2185 
tons in January to 8019 tons in February, and although 
the American business is petering out, the February 
shipments to the United States reached 6258 tons com- 
pared with 5342 tons in January. A big decline was 
recorded in the exports of manufactured iron and steel, 
of which 26,836 tons were shipped in February as com- 
pared with 39,299 tons in January. The Indian trade 
fell away considerably, only totalling 8248 tons as against 
12,762 tons in the previous month. 


The Coal Trade. 


The Northern coal market is exceedingly firm in 
all respects, and there are no visible openings or oppor- 
tunities for bargains in any direction. collieries are, 
without exception, very well sold ahead, at least as far as 
June, so that recent quotations are not only fully sustained, 
but are inclined to move forward a little. The buying, 
as well as the inquiries from Germany, continues to be 
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on extensive lines, and as yet shows no signs of falling away. 
As there is apparently no limit to the quantities of fuel 
the German market is able to absorb, and sterling credits 
in this country are still said to be ample to cover current 
commitments, there is every likelihood of shipments 
proceeding regularly and smoothly. The orders and in- 
quiries from other countries are not quite so heavy as 
they might be, but there are evidences of movement 
from Scandinavia, France, Belgium, and Italy. Advices 
from the Continent indicate that the agents for America 
are strenuously engaged in trying to fix up large contracts 
tor shipment from American ports, and up to a quarter 
of a million tons weekly is said to be easily available for 
shipment to Europe, but the fixing of shipping presents 
some considerable difficulty for them, and the competition 
is not regarded seriously in this district. The outlook in 
the North of England is considered to be quite satisfactory 
for a while ahead, and many of the shippers are quite 
satisfied with the present trend of the market. North- 
umberland steam coals of every sort are very firm, and 
in the case of smalls are firmer and inclining upward. The 
Durham market is strong in all directions. The collieries 
producing best and special gas coals are absolutely sold 
out for a while ahead, and refuse under present circum- 
stances to look at anything below current quotations. 
Coking coals are scarce and strong, while bunkers are a 
firm market for any date of shipment. The coke position 
is strong for foundries, and is still improving for gas coke. 








SCOTLAND. 
(From our own Correspondent.) 
Shipbuilding. 


THE total tonnage launched from Scottish yards 
during the month of February only amounted to nine 
vessels of 20,996 tons aggregate. Of that total, five 
vessels of 18,846 tons were launched from Clyde yards. 
The output is well below the average for the month, and 
with the figures for January also of meagre dimensions 
the industry has made a poor start for the year. A good 
number of contracts are on hand, but only a limited 
number have been commenced. Inquiries still come 
along, but increased costs mean higher tenders, and 
prospects of additional orders are not rosy. Contracts 
announced during February include two cargo steamers 
of 8400 tons each. It is stated that tenders have been 
invited for four steamers of 18,000 tons each for the 
P. and O. Company. Included in the launches for February 
were the following :—The Delilian, cargo steamer, 6440 
tons, for Frederick Leyland and Co., Liverpool; Clan 
MacFadyen, 6000 tons, for the Clan Line; Araby, ss. 
motor vessel, 4936 tons, for David Maclver and Co., 
Liverpool. It is said that owing to advancing costs of 
production shipbuilders are withdrawing offers based on 
cheaper costs. 


Pig Iron. 


Apart from a rise in prices there has been no 
change in the pig iron trade. Outputs are small, and are 
quickly disposed of, and demands continue to expand. 
The number of furnaces in blast may be added to, but 
meantime the production is stretched to the utmost 
limit, and prices rise steadily 


Steel and Iron. 


The market for steel is quieter. Prices continue 
to harden, and buying is becoming more and more cautious, 
with the result that the recovery in the trade has been 
hampered. Orders already booked will provide employ- 
ment for some time, but prospects of additional business 
are dim. Boiler and ship-plates with sectional material 
were advanced in price early last week, and this advance 
has been followed by a rise in black sheets of from 10s. 
to 15s. per ton, making a total increase of 15s. to 35s. per 
ton since the beginning of the year. Bar iron remains 
steadily fixed at £11 per ton for home delivery, and almdst 
the same figure for export. Most sizes are in good demand 
m both home and export account, and the works are in 
a much better position than they were a very few months 
ago. Re-rolled steel bars have good export demands 
round about £9 10s. per ton. A scarcity of billets presents 
1 serious handicap to outputs. Scrap metal of all kinds 
is very searce, and both the lack of supply and soaring 
prices are hindering the growth of trade. There are still 
indications that overseas markets are now more in touch 
with home producers, and that business can be got at a 
price. 


Heavy Export Coal Demands. 


Almost all available supplies of Scotch fuel are 
yuickly disposed of for shipment, any lots coming on the 
inarket realising full current prices or more. The collieries 
ire almost fully booked for March, and it is reported that 
orders have been booked up to the month of August, and 
even further ahead. The bulk of the buying is still for 
Germany, but France, Belgium, and Italy are now more 
active. The pressure for washed materials has been 
particularly heavy, and prices of these qualities are much 
firmer. The difficulty in securing prompt cargoes has 
caused considerable congestion at the loading ports 
chiefly on the East Coast; but aggregate shipments are of 
good bulk, nevertheless, amounting to 329,041 tons 
against 305,263 tons in the preceding week, and 251,616 
tons in the same week last year. 


Home Coal Market Shortage. 


The local industrial demand for fuel has developed 
very slowly, but the present export boom threatens to 
absorb even the small amount necessary. Many concerns 
have not been laying in large stocks of fuel, and some 
establishments have had considerable difficulty in securing 
enough fuel to tide them over a very short period. Further- 
more, the prices charged are being brought more into line 
with those current for export. It is hinted that the high 
prices quoted for British coal for export are already 


little more plentiful and more reasonable in price. The 
dearer fuel is playing an important part in the advancing 
prices of steel, a movement which is wholly regrettable 
in the interests of trade expansion. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Position. 


Steam coal conditions have become perceptibly 
stronger since I wrote a week ago, and it is scarcely 
possible to obtain supplies for anything like early ship- 
ment. On paper collieries are full up, and in isolated 
eases where they have any parcels to dispose of they 
can name practically their own price. At the moment 
best Admiralty large are anywhere from 32s. 6d. to 35s. 
per ton, and colliery salesmen will not sell ahead unless 
they can secure the latter figure. Small coals have also 
advanced to an extent that was never dreamed of a few 
weeks ago. Best qualities are generally quoted from 25s. 
to 26s., but in some instances as much as 28s. is demanded. 
The inquiry for coals is on a heavy scale from Germany, 
Belgium, France, and in a lesser degree from Italy, and 
there is no doubt that a good deal of business is being 
turned down for the reason that the coals cannot be 
obtained or that exporters cannot get offers from the 
collieries. Furthermore, the c.i.f. risks are becoming 
rather more than the ordinary firm is prepared to under- 
take, especially seeing that freight rates have shown 
such a marked advance of late. There is no disguising 
the fact that many exporters have recently been very 
badly caught between the rise in coals and the sharp 
upward movement in rates of freight, and some of them 
are by no means yet out of their difficulties. In some 
directions the freight market has gone against the exporters 
to the extent of anything from Is. 6d. to 4s. per ton, 
so that it will be obvious that the average margin allowed 
for profit when closing business, viz., about 6d. per ton, 
is swamped. From all accounts the Germans are prepared 
to purchase further considerable quantities of coal from 
this country, and so far as France is concerned, it is 
reported that the P.L.M. Railways have bought half a 
million tons of large and small coals from this district for 
shipment during the remainder of the year on the basis of 
28s. for the large and 20s. for the small coals. The Swiss 
railways are also inquiring for supplies of patent fuel, 
and there is an inquiry from Scandinavia for 20,000 tons 
of large coal for delivery over the next two months. 
Rather less has been heard during the past week of 
American competition. American coals have hardened in 
price, and rates of freight from the Northern range of 
ports to European destinations have also improved, so 
that it is doubtful whether the Americans can do business 
at anything like the low prices which were reported recently 
to have been received. American competition, however, 
is not altogether looked upon with disfavour by the 
exporter from this district, as it is regarded as likely to 
have the effect of preventing prices for South Wales coals 
advancing beyond reason. How long the present con- 
ditions are going to last no one, of course, knows, but it is 
generally recognised that there is a good deal of arti- 
ficiality and abnormality about them. It may be said 
with some truth that the market is getting somewhat 
nervy, and people are seriously wondering how long 
Germany, France, Belgium and Italy can go on paying 
the present prices for supplies of coal with foreign exchange 
rates so adverse. A sudden alteration in the political 
situation on the Continent would undoubtedly put a very 
different complexion upon the coal trade. It would be the 
first to feel the effects, and it is very difficult to say how 
people would come out of the position seeing that a good 
many have bought considerable supplies of coal for 
delivery over the remainder of this year, and, of course, 
for shorter periods, at what may be regarded as rather 
high prices. 


Coke Supplies. 


As the result of the foreign demand there is 
undoubtedly a great scarcity of supplies of coke, and 
it is announced that some furnaces have had to close down 
owing to the fact that producers of pig iron had not 
covered themselves for their fuel requirements. This 
matter was recently referred to by the chairman of the 
Consolidated Cambrian, Limited, at that company’s 
annual meeting, when he stated that the directors took the | 
view that they must not serve Germany, at whatever | 
profit, at the cost of ruin to industries reviving at home. 
It appears that the Monmouthshire and South Wales 
Coke Ovens and By-product Works Association has 
recently had the matter under consideration, and has 
unanimously approved of the principle that preferential 
treatment should be given to the home consumer. The 
members of this Association have been recommended 
to continue delivery to the South Wales blast-furnaces 
of the quantities of coke they have been customarily 
supplying at prices which, while showing a slight increase 
on the prices ruling last year, are nevertheless within the 
ability of iron and steel makers to pay. 


Tin-plate Bars Advanced in Price. 


On Saturday last the South Wales Siemens Steel 
Association advanced the price of tin-plate bars by 10s. 
to £8 16s. per ton f.o.b., less 7s. 6d. per ton rebate to the 
tin works agreeing to the minimum prices scheme. The 
price of sheet bars also has risen from £7 17s. 6d. per ton 
delivered South Wales and Monmouthshire to £8 7s. 6d. 
and for delivery in the Midlands from £8 to £8 10s. The 
contention of steel makers is that the rise is inevitable 
as the result of the advance in the price of the raw 
materials, and the probability is now that the minimum 
fixed price of tin-plates will be put up. 


Miners’ Wages. 


As the outcome of the recent interview of the 





causing some overseas buyers to turn to America for 
supplies. Tf that is the case, local fuel may become a 





representatives of the miners with the Prime Minister, 


meeting on Thursday last week and decided to call a South 
Wales conference for the 19th inst. at Cardiff, when a 
recommendation will be submitted that, having exhausted 
all other methods to securé an improvement in the im- 
possible wages received by a very large number of colliery 
workers, the conference should authorise the delegates 
to the M.F.G.B. conference to be held in London on the 
27th inst. to vote for the termination of the agreement, 
with a view to insisting upon a higher rate of wages. 


Current Business. 


The inquiry for all descriptions of coals has been 
on a very active scale, and it is very difficult exactly to 
gauge prices, as most of the collieries have no coal to sell 
for some weeks, and they decline to make any offers for 
delivery ahead. At the moment best Admiralty large 
are firm at 32s. 6d., but this figure is indicated also for 
leading Monmouthshire large coals, as these grades are so 
fully booked up. For any further business colliery sales- 
men state that they will not look at less than 33s. 6d., 
and in one or two cases 35s. for best Admiralty large. 
Dry coals are much harder than was the case a week ago, 
and best qualities are now 30s. to 3ls. The scarcity of 
smalls is even more pronounced than large coals, and the 
demand from Belgium and Germany is particularly for 
coking descriptions. Best smalls are freely quoted at 
25s. to 26s., and in some instances even higher, and 
business has actually been done in ordinary cargo smalls 
at 20s. for supplies for delivery over the remainder of the 
year. Coke is as firm as ever, and is nominally 80s. for 
export, while patent tuel cannot be obtained at less than 
37s. 6d. to 40s. Anthracite coals show a better tendency. 
and an increased amount of business has been done for 
forward shipment, but beans, rubbly culm and duff coals 
are the firmest sections of this market. The scarcity of 
duff is very marked. 








Latest News from the Provinces. 


NORTH OF ENGLAND. 
New Shipyard for the Tees. 


It is understood that Swan, Hunter and Wigham 
Richardson, Limited, intend shortly to launch a ship 
building enterprise on the south bank of the Tees, at 
Teesport, north of Grangetown. The undertaking is 
expected to involve a widening and improving of the 
Tees in the vicinity, in order to permit of the launching 
of large sized vessels, and a guarantee that these improve- 
ments shall be attended to is stated to have been made 
by the Tees Conservancy Commission. The land pur- 
chased for the project was previously owned by Bolckow, 
Vaughan and Co., Limited, South Bank, to whose works 
it is in close proximity. 


WALES AND ADJOINING COUNTIES. 
Swansea Metal Exchange. 


Business has been a trifle quieter since the 
advance in the minimum price of steel bars and the 
raising of the minimum for tin-plates to 22s. 6d. L.C. f.o.b. 
As regards the decision to advance tin-plate bars by 10s. 
per ton, it is reported that makers are not prepared to 
quote beyond July 3lst, and orders for bars to be delivered 
before that date have to be placed by March 13th, it being 
considered likely that a further advance in bars is probable. 


American Coals. 


It is reported that a contract for a quarter of a 
million tons of coal for shipment to Germany has been 
concluded. 


Docks Working Hours. 


At the adjourned conference at Cardiff on 
Wednesday on the question of a revision of working 
hours of trimmers and tippers at South Wales docks, the 
surprise announcement was made by the shipowners’ 
representatives that they had decided that the question 
at issue should be referred at once to the Industrial Court, 
expressly on the point as to whether a third shift was 
justified or not, without any mention of extra remunera 
tion to the workmen. As there was an absolute difference 
of opinion between the employers’ and workmen's repre 
sentatives, Sir David Shackleton, representing the 
Ministry of Labour, said the matter would have to be 
further considered by the Ministry, and in all probability 
the attendance of representatives of both sides would be 
required in London shortly to discuss the terms of reference 
to the Industrial Court. 








CONTRACTS. 





Tes Tursine Furnace Company, Limited, informs us that 
during the last two months it has received orders for its patented 
turbine furnace with durable fire-bars from twenty-three separate 
sources at home and abroad, including manulacturing firms, 
collierics, cement works, gas and waterworks, mills, a mint, a 
laundry, &c. 

Tae Encuss Exvecrretc Company informs us that it has 
recently obtained an order for a reversing electrical drive for a 
30in. finishing rail mill at Guest, Keen and Nettlefold’s 
Dowlais Works. The mill motor is to be capable of giving a 
maximum power of 8600 horse-power at a speed of 60 to 120 
revolutions per minute. 


Sm W. G. Anmstronc, WaitwortH anv Co., Limited, have 
secured orders during the last few days for thirty-seven heavy 
main line ,ccomotives, twenty of them Leing for the Indian State 
Railways and seventeen for the East Indian Railway. These 
locomotives, which are intended for goods traflic, are of the 
0-6-0 superheated type with six-wheeled tenders for a gauge of 





the Council of the South Wales Miners’ Federation held a 
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N W. Coast— 
Native 
(1) Spanish ‘ 
(1) N. African ... 
N.E. Coast— 
Native ... ... 
Foreign (c.i.f.) 


(2) Scortanp— 
Hematite ... 


No, 1 Foundry 


No, 3 Foundry 
N.E. Coast— 


Hematite Mixed Nos. ... 15 
S| 


No, 1... 


Cleveland— 
No. 1... 


Silicious Iron ... 
No. 8G.M.B, ... 


No. 4 Foundry 
No, 4 Forge 
Mottled 
White 
MIDLANDS— 
(3) Staffs, — 


All-mine (Cold Blast) 
North Staffs. Forge es 
Foundry . 


(3) Northam pton— 


Foundry No, 3* 
»  Forge* 


(3) Derbyshire— 
No. 3 Foundry 
Forge ° 
(3) Lincolnshire— 
Basic... ... 
Foundry ... 
Forge poe 
(4) N.W. Coast— 


N. Lanes. and Cum. 
Hematite Mixed Nos. ... 





Current Prices for Metals and Fuels. 


IRON ORE. 


PIG IRON. 
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22/6 
23/- 
28/. 


25/- to 26/- 


Export. 
2s. 4. 
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- ee 
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0 ats 
6 ae 
0 

Otc 5 5 0 

09to 417 0 

Oto 610 0 

6tc & 2 6 

Otc 5 0 0 


MANUFACTURED IRON, 


Home, Export. 
£s d, 2s 4d, 
ScoTLaND— 
Crown Bars ... 12 0 0 _ 
Best, _ — 
N.E. Coast— 
Crown Bars ... — = FF _ 
Tees... 1 00 _ 
Lancs. — 
Crown Bars ... ... .. 12 0 0 = 
Second Quality Bars ... 11 5 0 _ 
Hoops a 14 15 0 0 1415 0 
8S. YorkKSs.— 
Crown Bars ... 1210 0 
Best ,, 1310 0 — 
Hoops 1510 0 — 
MIDLANDS— 
Crown Bars ... 1110 Otel2 0 0 
Marked Bars (Staffs. SF ee _ 
Nut and Bolt Bars 1015 Otoll 0 0 
Gas Tube Strip 1115 Otol2 0 0 — 
STEEL 
(6) Home, (7) Export. 
&«ad £8 da 
(5) SoorLanD— 
Boiler Plates ... 1200 — 
Ship Platesfin.andup 915 0 . 
Sections ... ... 950 — 
Steel Sheets jin. topin. 12 0 0 _ 
Sheets(Gal.Cor.24B.G.) — 19 10 0 


(1) Delivered. 





STEEL (continued) FUELS. 
N.E. Coast— Home. Export. | SCOTLAND. 
£ad4 £84 £ 8 4d. | Lanancsoins—" 
Ship Plates »wo00. =_ (f.0,.b. Glasgow)—Steam 
Angles 910 0 —_ ” ” Ell ... 
Boiler Plates ... 140 0 _ ” » Splint 
Joists oa 910 0, _ os J, Trevies 
Heavy Rails ... 910 0 _ " " Douvies 
Fish-plates MTD. Dee! on ~ ” ” Singies 
Channels ee eee m~ AYRSHIRE— 
Hard Billets ... 10 56 0 _ (£0.b. Ports) —Steam 
Soft Billets 910 0 = 9 “ Splint 
N.W. Coast— iy a Trebdles ... 
agree | | Fores b. Methil or Burnt- 
Heavy Rails ... 910 0 “ island)—Steam ... .. 
Light ,, 1 0 0 Screened _—— 
Billets 10 0 0 al Trebles ; 
MANCHESTER— Doubles 
Bars (Round) 90 Oto 910 0 | Singles 
»» (others) 910 0tc10 0 0 | Lorurans— 
Hoops (Best) ... 1415 0 1410 0 (f.0.b, Leith)}—Best Steam 
»» (Soft Steel) 1215 0 ... 1210 0 Secondary Steam 
aa: ey Trebles 
» (Lanes. Boiler)... 1310 0 . - Doubies 
SHEFYIELD— Singles 
Siemens Acid Billets .. 12 0 0 - euat su 
og gal a“? re rm (8) N.W. Coast— 
Intermediate Basic mim .@ « : Household 
Soft Basic D WYO iacdice Coke ... 
Hoops ei 1215 Oto 13 5 0 © abel ss et 
Soft Wire Rods 11 0 Best 3 
MIDLaNDs— Second Steams 
Small Rolled Bars... .. 1015 Oto ll O 0 Steam Smalls ... 
Billets and Sheet-bars... 9 0 Ote 910 0 Unscreened 
Gas Tube Strip 10015 0... ... Household 
Sheets (20 W.G.)... ... 1110 Oto 12 0 0 | Duamas— 
Galv. Sheeta(f.o. b. Lect 19 0 Oto 1910 0 Best 
Angles “a eC Second... 
Joists 10 0 0 - Household jie Ui Weel eed as 
ee a 7 OE ee 
Bridge and Tank Plates 1010 2 . — — 
— Best Hand-picked Branch ... 32/6 to 34/6 
Barnsley Best Silkstone .. . 28/- to 30/- 
NON-FERROUS METALS. Derbyshire Best Brights . 25/6 to 27,6 
SwaNnsEA— “ »» House... ... to 24/6 
Tin-plates, LC., 20 by 14 eee 22/6 to 23'- - Large Nuts 5 21/6 to 22/6 
Block Tin (cash) os 21115 0 » Small ,, ... 15/- to166 
» (three months) 215.15 0 Yorkshire Hards ve D1 f> to 22)- 
Copper (cash)... ... ... 72 12 6 Derbyshire ,, . 20/- to 21/- 
» _ (three months)... 787 6 Rough Slacks ... 10/- to 12/- 
Spanish Lead (cash) 2912 6 Nutty ,, 8/- to 10/- 
pa (three months) 25 0 Smalls .. Bt 7/ 
Spelter (cash)... ... ... 36 12 6 Blast Fu: uace Coke (iniand and Export)... 
» (three months)... 37 0 0 








MANCHESTER— Carpivr— (9) SOUTH WALES. 
Copper, Best Selected Ingots 77 0 0 Steam Coals 
» Electrolytic ... ... st 00 Best Smokeless Large 
» Strong Sheets... ae 1% 00 Second ,, - 
SS ree 01 4 Best Dry Large ‘o 
Brass Loco Tubes... ...0 20.0... see ew Oo 1 Of Ordinary Dry Large 
», Condenser ... 01 2 Best Black Vein Large ... 
Lead, English 3015 0 Western Valley ,, sell 
» Foreign 2915 0 Best Eastern Valley Lasge . 
Ordinary = ee B Sed 
ee, aan Best Steam Smalls ... 
Ordinary ” 
FERRO ALLOYS. Washed Nats . w 
(All prices now nominal, ) No. 3 Rhondda ‘Large wt 
Tungsten Meta! Powder 1/11 per Ib. ” Smalls .. 
Ferro Tungsten . 1/5 per Ib. No. 2 os Large ... 
Per Ton. Per Unit - - Through 
Ferro Chrome, 4 p.c. to6p.c. carbon... £23 10/6 Smalls 
A 6p.c. to8p.c. ,, £21 0 0 8/. Coke (expert) |. 
A S8p.c.tol0p.c. ,, £20 0 0 8/- Patent Fuel os 
” Specially Refined Pitwood (ex ship) ... 
» Max.2p.c.carbon ... .. £52 0 0 20;- ditinieitn 
» 1 p.c. ” an ee Bis 22/6 Anthracite Coals: 
» ow» 0-75 po. carbon .. £72 0 0 25/- Best Big Vein Large 
pe carbon free ... ... 1,6 per b. Seconds ... 2... + 
Metallic Chromium cee cee eee «64/6 por Ib. Red Vein... ... a8 
Ferro Manganese ... (per ton) £16 for home. Machine-made Cobbles.... 
» Silicon, 45 p.c. to 50 p.c. ... £12 0 0 scale, 5/- per Nuts 
unit Beans 
” ” 75 p-c. £20 0 0 scale 6/- per a hi, 
- om Breaker Duff 
» Vanadium 17/- per Ib, Rubbly Culm ... 
» Molybdenum . 2/- per Ib, : 
» Titanium pate free) 1/1 per Ib, ~~ 
Nickel (per ton) . ° £130 Secetiie 
Cobalt ... .. . 12/- per lb. . Gualls  ... 





30 6 
80/- 
30/- 


39/6 
46/8 to 57/6 
42,6 


32/6 to 35/- 
27 6 to 30/- 
20/- to 25/- 
206 
25/- to 28/- 


33/- to 85/- 
30;- 
25/- to 28/- 
70/- to 80/- 


24/- to 30/- 


33/- to 35/- 
32/- to 33/- 
80/- to 32/- 
29°- to 3)/- 
82,6 to 33/6 
31/6 to 32/6 
31/6 to 32,6 
30/- to 31/- 
25/- to 26/- 
24/- to 25/- 
30/- to 32/6 
82 6 to 33,6 
26/- to 27/- 
27/6 to 30/- 
25/- to 27/- 
21/- to 23/- 
70/- to 80/- 
87/6 to 40/- 
31/6 to 32/- 


35/- to 40/- 
30/- to 35/- 
27/6 to 28/6 
40/- to 45/- 
45/- to 47/6 
45; to 47/6 
20/- to 22/- 
ll;- to 12/- 
14/6 to 15/- 


27 /- to 28/- 
24/- to 26/- 
16/- to 19/- 
20/- to 28/- 





(2) Net Makers’ works. 





(3) At furnaces, 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


3) Except where otherwise indicated coals are per ton at pit for inland and f.o,b. for export and coke is per ton on rail at ovens and f.0,b. for export, 
* Quotations extremely high and nominal. 


(4) Delivered Sheffield. 
(7) Export Prices—F.0O. B, Glasgow. 
(9) Per ton f.0,b, 


(5) Glasgow, Lanarkshire and Ayrshire 








French Engineering Notes. 


From our Correapondent in Paris.) 
F 


Raw Material, 

Tue supply of coke is the dominant factor in 
the n, steel and engineering trades, and as the quantity 
available is rapidly diminishing, the prices of raw material 
increasing to an extent that is causing serious uneasi- 
for the immediate future. A few trainloads of 
coke have been dispatched from the Ruhr, but, as much 

it goes to allied and neutral countries, the proportion 
nt to this country can hardly be regarded as having 
any effect upon the situation. Efforts are being made 
to procure coke from Czecho-Slovakia and even from the 
United States at prices ranging from 250f. to 280f. per 
The Coke Syndicate is supplying up to 20 per cent. 
the minimum quantity required by its members at 
per ton, while the coke ovens in the Nord have 
limited supplies for their regular customers at 135f. 
per The result is a bewildering discrepancy in the 
prices of raw iron, and in view of the rapidly diminishing 
upplies of pig, due to the damping down of furnaces, it is 
dificult to get prices at all. For some time past negotia- 
tions have been carried out between France and Belgium 
whereby the latter country was to supply a certain quantity 
ke in return for serap; but it has been so far impossible 
to an understanding over the amount of scrap 
) Owing to the high cost of coke 
und the heavy diminution of pig production, there has 
wen a withdrawal of stocks of rolled iron and steel, and 
the difficulty of procuring material except at very high 
price paralysing the metallurgical trades. During 
the week representatives of the iron, steel and engineering 
have the Prime Minister in orde 
what measures can be taken to relieve the situation, 
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he sent into Belgium. 


s 18 


ndustries interviewed 

ut it is obvious that nothing can be done until the Ruhr 
has become so far re-organised as to enable the French to 
ensure a normal production of coke which will be available 
the 


Cancelling Contracts. 


for French blast-furnaces 


Meanwhile, a vigorous controversy is being 
carried on between mill and forge owners and their 
customers over the cancelling of contracts. As soon as 


the coke situation became so precarious, producers not 


only found that they would be losing heavily by the 
execution of old contracts, but that, being unable to 
procure sufficient quantities of raw iron, they were 
not in @ position to carry out the contracts at all. Now 





basic pigs have gone up to 470f. a ton and hematites 
»56f. a ton, and that only small supplies are available 
even at those figures, mill and forge owners have informed 
customers that all old contracts are cancelled. Consumers 
are not disposed to accept this situation. They argue 
that there can be no case of material impossibility when 
coke can be obtained from abroad by paying the price, 
und if producers’ costs have enormously increased as the 
result of the practical ceasation of coke supplies trom the 
Ruhr there is no reason why they should fail to carry 
out their engagements towards customers. The legal 
aspect of the question will probably be fought out, but 
this does not help to alleviate the situation of engineering 
and other firms which have to pay very high prices for the 
limited quantities of and doled 
out to them. As for merchants, they are holding back 
stocks as much as possible in view of still higher prices 


Colonial Works. 


By creating a popular interest in colonial develop- 
ment it is hoped to facilitate loans for the carrying out of 
public works in the Colonies, for without such loans it 
would be almost impossible at the present moment to 
undertake the considerable railway construction, port 
extensions, &c., which necessary to develop the 
resources of the African possessions. The Cameroons have 
been authorised to raise such a loan for the extension of 
the railway from its present terminus to Duala, and the 
port of Duala is to be dredged and provided with additional 
The railway constructions will 
cost about 36 million frances. Funds have also been raised 
by public loans for the carrying out of works in Mada- 
gascar, and it is hoped that the necessary money will be 
procured in the same way for the railway, port, and 
irrigation works in the West African Colonies, which pro- 
mise to offer a wide scope for engineering enterprise for 
many years to come 


Paris Traffic. 








rolled iron steel being 


are 


wharves and warehouses. 


Since the motor omnibus and tramway services 
of Paris were taken over by the Department of the Seine, 
which constituted a company known as the Transport 
en Commun de la Région Parisienne, a programme has 
been carried out aiming at a higher efficiency in the 
services and a stricter economy in working costs. The 
results have been a steady improvement in receipts and 
a reducticn in the cost per car-kilometre, and it appears 
quite possible that, in the early future, this huge motor 
omnibus and tramway undertaking will be, for the first 
time, paying its way. During the last three months of 


1922 the company carried 239,969,128 passengers, and 
the total receipts amounted to 76,633,649f. On the 


busiest lines the average receipts for motor omnibuses 
ranged from 2.163f. to 3.025f. per kilometre. The 
suburban tramways gave the least satisfactory results 
with 1.225f. per car-kilometre. Within three months 
there will be fifty six-wheeled omnibuses of large capacity 
on the Madeleine-Bastille line, and motor omnibuses are 
also to be employed in the suburbs, for which purpose a 
specially light and fast type for twenty-three passengers 
will be put into service. At the same time it is to be 
remarked that the Metropolitan Railway is continually 
extending, and that further plans have been approved of 
providing for the construction of a number of new lines 
which will cover Paris in every direction and will even- 
tually extend to the suburbs. There is an impression 
that, when the new plans for the Metropolitan and the 
Nord-Sud have been earried out, the motor omnibuses 
and tramways will have had their day; but, as a matter 
of fact, experience has always shown that transport 
facilities create traffic, and it hardly seems conceivable 
that the facilities can be im excess of the needs of Paris 
and the suburbs. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 


When an abridgment t# not illustrated the Speci fication 
without drawings. 


Copies of Specifications may be obtained at the Patent Office | 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
. each, | 


The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


ts 


| 
SWITCHGEAR. 


178,404. August 24th, 1921.—An Imrrovep Hien-voiracs 


Swirens Piant, Aktiengesellschaft Brown, Boveri & Cic., | 
of Baden, Switzerland. | 
ACCORDING to this invention high-tension devices, such as 


switches, are sunk in the ground and immersed in oil, the con- | 
tainer for the oil being built up of masonry. In the drawing A | 
are the oi] pits. B are thin partitions, for instance, of metal 
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The separating walls C may in some circumstances be const ructed 
like the partitions B. D are the outside walls, which are made 
comparatively thicker in order to withstand the pressure of the 
The several pits A are closed by lids E. In order to deal 
with possible explosions within the pits it is advisable to provide 
relief valves G.—January 24th, 1923 


soil, 


192,202. November 8th, 1921.—IMPROVEMENTS IN AND BELAT- 
ino TO Ex.ecrric Swircnes, The British Thomson-Houston 
Company, Limited, 83, Cannon-street, London, E.C. 4. 

When the switch is opened by lowering the bridge member A 
the pressure created by the ares formed between the ends of 
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the bridging member and the contacts B and C acts upon the 
top of the rod D and thus assists in forcing the contacts apart,— 
February Vat, 1923 


TELEGRAPHS AND TELEPHONES. 


192,171. October 28th, 1921.—ImprovemeNnts In Arc GENE- 
raToRS OF Eecrric Oscittarions, Henry Melville 
Dowsett, of 5, Victoria-road, Colchester. 

It has been proposed when employing two arcs in parallel 
for the generation of electric oscillations to insert between the 
like electrodes of the two ares two condensers and to connect the 
output circuit between the two condensers of each pair. In 
such arrangements these inter-are condensers have always been 
of smaller capacity than the condenser of the output circuit. 
Aceording to this invention each of the inter-are condensers has 
a large capacity as compared with that of the condenser in the 
output circuit, and an inductance coil is also inserted between 
each condenser and the point of junction of the output circuit 
with the inter-are connections, each branch of the are circuit 
being electrically equivalent to the other. With this arrangement 
the inter-are current can be considerably reduced and the pro- 
portion of the total energy which the output circuit can take up 
is increased. The invention is illustrated in the accompanying 
drawing, which shows two arcs A and B, the electrodes of which 
are joined together by condensers C D, and inductance coils E F, 
which, together, form the inter-are circuit. The output or aerial 
circuit to which it is joined is represented by inductance coils G, 
condenser H and resistance K. Each of the condensers C and D 
is of large capacity, say, of the order of 1 microfarad. The con- 





| ing the principle of working 


denser H is of very much smaller capacity, having a value such 
as is usual in any standard transmitting aerial. The inductances 
of the coils E and F are sufficiently large, compared with the 
inductances of the coils G, to cause the current through the 
output circuit as indicated at L to be almost equal to the sum of 
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the currents as indicated at M and N, so that the component of 
the current in the inter-are cireuit which flows into the aeria! 
may be as large as possible. The relative positions in each 


| branch of the inter-are circuit of the condensers and the induc 


tance coils may be reversed if considered desirable without affect 
January 29h, 1923 


192,133. October 20th, 1921.--IMPROVEMENTS IN AND RELAT 
tne TO Ravio SiGNaciine Systrems, The British Thomeon 
Houston Company, Limited, 83, Cannon-atreet, London 
Ew.4 


The object of this invention is to provide a means for making 


|} an antenna which is used for the simultaneous reception and 
| transmission of signals resonant to two different frequencies at 


the same time. The source of current is shown at A, A closed 
oscillating circuit made up of an inductance B and capacity C is 
coupled to the antenna by means of a coupling transformer as 
shown, and this circuit is adjusted and coupled to the antenna 
in such a way that the latter will be resonant to two different 
frequencies. The tuning curve of the antenna is shown below 
the diagram of connections. The antenna is tuned so that one 
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of the points—say, for example, the point D—represents the 
frequency of the source, whilst the point E represents the fre 
quency of the signals to be received. The receiving circuit, 
which is made up of the inductance F and capacity G, is coupled 
to the antenna by means of a coupling transformer in the usual 
manner. At H there is a phase rotator, the secondary of which 
is connected to the receiving circuit as shown, and by this 
means a potential may be impressed on the receiving circuit of 
the opposite phase to that impressed by the antenna, and the 
amplitude of this potential may be adjusted by means of the 
coupling transformer K so as to neutralise the potential in the 
receiving circuit from the source A. The effect of the local source 
A upon the receiving circuit may therefore be neutralised 
January 22nd, 1923. 


METALLURGY. 
192,572. January 4th, 1922.—Distitra~e Woop Rerose, The 
Thermal Industrial and Chemical Research Company, 


Limited, and J. 8. Morgan, 52, Grosvenor-gardena, London, 
5.W. 1. 

Wood chips are fed into the apparatus through the shoot A 

and are caught by the paddle B, which presses them down 
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through a bath of molten lead, They float up again and are 
crushed as they pass between the rolis GO. The charred material 
goes on to the right and is blown through the adjustable open 
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ing D by the pressure of the gases evolved during distillation. 
The gases escape at EF. and the charred material at F.—February 
Sth, 1923. 


MACHINE TOOLS AND SHOP APPLIANCES. 


185,762. September llth, 1922.--Rotary Turnine Toots, 
M. Billon, 2, Square-street, Amour, Besancon (Doubs), 
France, and F. Dufay, 8, Rue Gustave Doré, Paris. 

This tool is of the rotary type ; that is to say, the cutting edge 

A forms a complete circle, and it is continuously rotated so as 

to present a fresh, cool edge to the work. The rotational effeet 

is produced by the tangential resultant of the force on the edge, 
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which is formed somewhat like a rose cutter,as shown in the 
detail sketch. The inventor states that the tangential force is 
so great that it is necessary to provide a braking effect by 
pinching the two halves B B of the bearing together by means of 
the serewC. The height of the cutter is adjusted by means‘of 
the screw D.—Jannary 4th, 1923. 
191,959. January 13th, 1922.—Cuvucks, Sir A. Herbert, Dunley 
Manor, Whitchurch, Hampshire, and A. H. Lloyd, 33, 
Styvechale-avenue, Earlsdon, Coventry. 

In this drill chuck the jaws can be opened or closed while the 
spindle is rotating. The body A is a sliding fit on the spindle and 
carries two pads B B that together form a split nut. ese pads 
are pushed out of engagement with the screw C by the spring D. 
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On the other hand, however, they are engaged with the screw 
by the stronger spring E acting through the sloping faces F F of 
the outer sleeve G. If the dave G is pushed downward by 
hand the jaws are released and the drill can be removed. If it 
is pushed upward the pads come into engagement with the screw 
and the jaws are tightened.—January 25th, 1923. 


MISCELLANEOUS. 
192,578. January 9th, 1922.—Securtne Tat Enns or Hevica. 


Serinos, C. H. Gale, St. John’s, Bishopstoke, Hants. 
The inventor proposes to make attachments to the ends of 
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helical springs without it being necessary to soften them, by 


the turns of the spring. In the caso of tension springs the 

groove is of a lesser pitch, while for compression springs the 

— pitch is the greater. The drawings are self-explanatory.— 
ebruary 8th, 1923. 








Catalogues. 


Stavetey Coat anp Iron Company, Limited, Chesterfield. 
—Monthly stock list of cast iron pipes. 
_ Geo, ANDERSON, 9, Fenchurch-street, E.C. 3.—An illustrated 
list of dredgers and plant now available for disposal. 





—$<$<—_—__— 


InstITUTE OF MetTats: Scorrisu Looat Secrion.—Instity. 
tion of Engines and Shipbui in Scotland, 39, Elmbank. 
crescent, Glasgow. Annual general meeting. ~ Discussion 
“Problems Awaiting Solution,” opened by Professor J. 4’ 
Andrew. 7.30 p.m. : 

INSTITUTION OF 
Centre.—Railway Hotel, Coventry. 
p.m, 

InstITUTION OF AUTOMOBILE ENGINEERS.-—Visit of the 
London Graduates to the works of Leyland Motors, Limited 
Kingston-on-Thames. Meet outside the works, 3 p.m. 

InstiruTION oF Civit ENGINEERS.—Great George-street, 
Westminster, 8.W. 1. Continued discussion on ** Some Problems 
Cc ted with the Rivers and Canals in Southern India,” by 


Avromopi.e EnNormerrss: Coventry 
Informal meeting. 7,30 








Broom anp Wane, Limited, High Wycombe.—<n illustrated 
descriptive catalogue on air compressors and vacuum pumps. 

Farrar Bormerworks, Limited, Newark-on-Trent.—An 
illustrated list of boilers and accessories manufactured by the 
company. 

Mapa Enotneertne Company, Limited, 17, Bevi 
Li e pool.—aAn illustrated catalogue describing the “ 
electric riveter. 

Henry Berry anv Co., Limited, Croydon Works, Leeds.— 
A copy of new pamphlet on boiler works plant, which illustrates 
the machines required. 


JORDAN AND Sons, Limited, 116-118, Chancery-lane, W.C. 2. 


n-hill, 
emeca * 


—A copy of the firm's statistical report of new companies 
registered during 1922. 


Mritiar System or Sure ConsTrRvucTION (PATENTED), Limited, 
1, Seething-lane, and 59, Mark-lane, E.C. 3.—A copy of a booklet 
on the Millar system of ship construction. 


Serck Rapiators, Limited, Warwick-road, Greet, Birming- 
ham.—Catalogue illustrating the construction and various uses 
of Serck oil coolers and heat transmission apparatus. 


CuamBers, Scott anp Co., Limited, Dalziel Engineering 
Works, Motherwell.—A brochure with illustrations of the firm’s 
marine specialities in deck machinery, both electrically, steam 
and hand operated. 

MaRsHALL, Sons anp Co., Limited, Britannia Ironworks, 
Gainsborough.—Section No. 10, Publication No. 1316, on 
“Drop Valve Engines,” which are fully described, and many 
illustrations have been embodied. 


A. G. Mumrorp, Limited, Colchester.—An illustrated list 
describing the Mumford patented aut tic feed water regu- 
lator and its working and application to boilers on land and in 
naval and mercantile marine service. 


Brown, Boveri anp Co., Limited, Trafalgar House, Waterloo- 
place, 8.W. 1.—A booklet on Brown-Boveri marine turbines, 
with an illustrated account of naval and commercial ship 
installations completed by the company. 

Tue Mrrrtees Watson Company, Limited, Scotland-street, 
Glasgow.—<An illustrated list with service diagrams descriptive 
of the firm’s new series of high-lift turbine pumps, and a pam- 
phlet on the Mirrlees high vacuum pump for condensers. 


J. Brown anp Co., Limited, Atlas Steel and Ironworks, 
Sheffield.—A copy of the new tool and alloy steel catalogue. 
A great deal of useful information has been collected and 
embodied in this book. Several pictures in colour are reproduced. 


Tue Norrs-EasterN Marine ENGINEERING Company, 
Limited, Wallsend-on-Tyne.—An illustrated catal of North- 
Eastern Werkspoor marine Diesel oil engines. descriptive 
leaflet of a new patented balanced stop valve and manceuvring 
valve. 
Tue Mirenect Lisrary, Glasgow.—aA classified list of books in 
the libraries of Glasgow, which is one of the joint technical 
catalogues issued by the Committee. This section deals with 
motor vehicles. Copies may be obtained from John Horn, 
Limited, 149, Howard-street, Glasgow. 











Forthcoming Engagements. 
Secretaries of Institutions, Societies, dc., desirous vf having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the 'y informati 
should reach thia office on, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 
Ex-Britisn-Westinenouse Association.—Holborn Restau- 
rant, London, W.C. 1. Annual dinner. 

InstiTuTse or Cost aNp Works AccounTANTs.—Connaught 
Rooms, Great Queen-street, W.C.2. Second annual costing 
conference. 


VENTILATING ENGINEBRS.—- 
Lecture, “* Gas 


INSTITUTION OF HEATING AND 
The Engineers’ Club, Coventry-street, W. 1. 
as a Fuel,” by Mr. J. G. Clark. 7 p.m. 
INSTITUTION OF M©cHaNniIcAL ENGINEERS.—Storey's Gate, 
S.W.1. Informal meeting. Discussion :—‘‘ Aerial Ropeways,”’ 
opened by Mr. W. A. Bowden, 7 p.m. 

Roya Instirction or Great Britarx.—Albemarie-street, 
Piccadilly, W.1. Discourse, “ Sunlight and Disease,” by Dr. 
C. W. Saleeby. 9 p.m. 


SATURDAY, MARCH 10ru. 


KEIGHLEY AssociaTION OF ENGINEERS.—Assembly Room, 
Cycling Club, Cavendish-street, Keighley. Lecture, ‘“ The 
Relations of Iron with Carbon, Silicon and Phosphorus,” by 
Mr. F. C, A. Lantsberry. 6.30 p.m. 

Roya IvstirvTion or Great Brrrain.—Albemarle-street, 
Piccadilly, W.1. “ Atomic Projectiles and their Properties ” 
(IV.), by Sir Ernest Rutherford. 3 p.m. 


MONDAY, MARCH 12rx. 


INSTITUTION O# AUTOMOBILE ENoINgEERS.—The College, 
Loughborough. Loughborough Graduates’ meeting. Paper, 
“ The Process of Ignition,’ by Mr. A. P. Young. 7 p.m. 


NORTHAMPTON ENGINEERING COLLEGE ENGINEERING Society. 
—St. John-street, E.C. 1. General meeting. 5.30 p.m. 


MONDAY AND TUESDAY, MARCH 12rx AND 13ra. 
InstiruTion or Crvit Encivegrs: NEWwcAsTLe-UPON-TYNE 


Mr. J. M. Lacey; ‘ An Irrigation Project ot the Californias,” 
by Mr. 8. L. Rothery ; ‘‘ The Influence of Silt on the Velocity 
of Water Flowing in Open Channels,” by Mr. A. B. Buckley, 
jun. 6 p.m. . 

InstTrITUTION oF ELectricaL Enoreers: Soorrish Centre 
—The North British Station Hotel, Edinburgh. Paper, “ The 
Maintenance of Voltage on a Direct-current Distribution System 
by Means of a Fully Automatic Sub-station,” by Mr. P. J, 
Robinson. 7 p.m. 


INSTITUTION OF PETROLEUM TECHNOLOGISTS.—Royal Society 
of Arts, John-street, Adelphi, W.C. 2. Presidential address by 
Professor J. 8. 8. Brame. 5.30 p.m. : 

MANCHESTER GEOLOGICAL AND Mrxitne Socrery.—Queen's 
Chambers, 5, John Dalt n-street, Manchester. Paper, “ Notes 
on an Experiment on Hydraulic Stowing,” by Mr. A. J. A. 
Orchard. 3 p.m. 


WEDNESDAY, MARCH I4ru. 


Exectro-Harmonic Socrery.—The Caxton Hall, West. 
minster, S.W. 1. Last smoking concert of the season. 8 p.m. 


InsTITUTION OF AvuTOMOBILE ENGINEERS.—Institution of 
Mechanical Engineers, Storey’s-gate, S.W.1. Paper, “ Multi- 
wheel and Track Motor Vehicles,” by Major T. G. Tulloch. 
7.45 p.m, 

InstITuTION oF Crvm EnNcingsers.—Great George-street, 
Westminster, 8.W. 1. Students’ meeting. Paper, The Com. 
pression System of Refrigeration and Machines Operating 
thereon,” by Mr. F. J. Symonds. 6 p.m. 

InsTITUTION OF StrucTURAL ENGINEERS: LANCASHIRE AND 

Curesutre Brancu.—Engineering Laboratory, Victoria Uni- 
versity, Manchester. Further discussion of Mr. A. 8. Spencer's 
paper, “ Flexual Resistance.”” 7.15 p.m. 
Unrversiry or Lonpon.—Institution of Electrical Engineers. 
Savoy-place, Victoria Embankment, W.C.2. Lecture, “ The 
Control of the Speed and Power Factor of Induction Motors, 
Ill.: The Use of Double and Triple Circuits in Series with the 
Rotor, &c.,"”" by Professor Miles Walker. 5.15 p.m. 


THURSDAY, MARCH 15ra. 

InstrTuTE oF Mretats: Lonpon Locat Secrion.—lInstitute 
of Marine Engineers, 85-88, The Minories, E. 1. Discussion, 
“The Heat Treatment of Non-ferrous Metals,” opened by Mr 
W. B. Clarke. 8 p.m. 

InstirvuTiIon or Eecrricat Enotneers.—Savoy-place, 
Victoria Embankment, W.C. 2. Joint meeting with the Roya! 
Institute of British Architects. ‘Co-operation Between the 
Architect and the Electrical Engineer,’’ by Messrs. F. Hooper: 
and J, W. Beauchamp. 6 p.m. 


FRIDAY, MARCH 1lé6rxs. 
Instrrute oF Metats: Swansea Locar Secrion.—Uni- 
versity College, Singleton Park, Swansea. Paper, “ Gaseous 
Firing of Industrial Furnaces,” by Dr. E. W. Smith. 7.15 p.m. 
Institution OF Mrocusxicat Encineers.—Storey’s Gate, 
Westminster. Report of Steam Nozzles Kesearch Committee 
6 p.m. 
INSTITUTION OF MuNICcIPAL AND County ENoINeeRs.—Easi 
Midland District meeting at Ashby-de-la-Zouch. 11.15 a.m. 
Junior IwstirvTiIon or Enotveers.—39, Victoria-street, 
8.W. 1. “‘ Comparative Power Costs,” by Mr. C. H. Woodfield, 
7.30 p.m. 
Royat Institution or Great Britain,—Albemarie-street 
Piccadilly, W.1. Discourse, “The Novels and Stories of J 
Sheridan le Fanu,” by Dr. M. R. James. 9 p.m. 


SATURDAY, MARCH lira. 


Roya Iystircetion or Great Barrarx.—Albeimarie-street . 
Piccadilly, W.1. Lecture, “ Atomic Projectiles and their 
Properties * (V.), by Sir Ernest Rutherford. 3 p.m. 


MONDAY, MARCH 19ra 
LxsTITUTION OF AUTOMOBILE ENGINEERS: ScorrisH CENTRE 
—Royal Technical College, Glasgow. ‘‘ The Principles of Vehicle 
Suspension,” by Mr. H. 8. Rowell. 7.30 p.m. 
InsTITUTION OF MECHANICAL ENGINEERS. —Storey’s-gate, 
Westminster, 8.W.1. Graduates’ meeting. ‘The Walschaert 


Locomotive Valve Gear,” by Mr. R. C. Bond. 7 p.m. 
TUESDAY, MARCH 20rs. 
Instiruts oF Marine Encineers.—85/88, The Minories, 


Tower Hill, E. 1. “‘ Operation of Marine Oil Engines, Cylinders 
and Pistons,” by Mr. John Lamb. 6.30 p.m. 

InstiTuTs or Transrort.—Institution of Electrical Engi 

neers, Savoy - , Victoria Embankment, W.C. 2. Graduates’ 
and students’ meeting. Lecture, ‘‘ Town-planning and Re 
modelling in relation to Traffic’ 5.30 p.m. 

IxstrruTIoN oF Exvectrica, Encineers: NortH MipLanp 
Centre.—Hotel Metropole, King-street, Leeds. “‘ Permissible 
Loading of British Standard Paper-insulated Electric Cables, 

British Electrical Research Association’s report, presented by 
Messrs. 8S. W. Melsom and E. Fawssett. 7 p.m. 

Newcomen Soctety.—Prince Henry's Room, 17, Fleet- 
street, E.C. 4. Paper, ‘‘ The Early History of the Gas Process, 

by Mr. D. Brownlie, 5.30 p.m. 


WEDNESDAY, MARCH 2lst. 
InsTITUTION oF AvToMOBILE ENoGINEERs.—Chamber of 
Commerce, New-street, Birmingham. 
Debate, “ Fixed v. Detachable Cylinder Heads,” 
Messrs. T. G. Bradley and J. T. Buswell. 7.30 p.m. 
InsTITUTION OF AUTOMOBILE ENGINErRS: NortH or Ene- 
tanp Centre.—Y.M.C.A. Hall, Albion-street, Leeds. Paper, 





AssociaTion.—Neville Hall, Newcastle-upon-Tyne. Vernon 
Harcourt Lectures on “ Foundation in k and Harbour 
Works,” by Mr. T. R. Wilton. 7.30 p.m. 


TUESDAY, MARCH l3ra. 


InstiTuTe oF MARine ENGINEERS.—85/88, The Minories, 
Tower Hill, E. 1. “ The Development of the Air Pump for High 
Vacuum,” by Mr. W. A. Dexter. 6.30 p.m. 


Institute or Metats: Bremincuam Locat Secrion.— 
Ch __ of 


Cc ce, New-street, Birmingham. en. 
“‘ Casting Temperature Conditions and the Properties of Phos- 
phoric Bronze,” by Mr. G. L. Bailey. 7 p.m. 


InstITUTE OF Metats : Nortu-East Coast Locat Secrion.— 





“ Principles of Vehicle Suspension,” by Mr. H. 8. Rowell. 
7.30 p.m. 

InsTITUTION oF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
CexTre.—Star and Garter Hotel, Wolverhampton. Paper. 
‘* Gear-boxes for Motor Cycles,” by Mr. J. Cohen. 7.30 p.m. 


WEDNESDAY TO FRIDAY, MARCH ?ist TO 23np. 
InstiTvTIon of Navat ArcuiTects.—Royal United Service 
Institution, Whitehall, W.C. 2. Annual meetings. 

FRIDAY, MARCH 23rp. 


InstiTuTe or MeTAts: SHEFFIELD Loca Section.—Mappin 
Hall of the University, St. George’s-square, Sheffield. Paper, 
“Further Notes on Britannia Metal,’ by Captain F. Orme. 








means of plugs or sockets having grooves of a different pitch from 


Armstrong College, Newcastle-on-Tyne. Paper, “* The Corrosion 
of M mu by Dr. W. H. Hatfield. 7.30 p.m. 


7.30 p.m. 
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